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PREFACE. 



In the work which I now offer to the profession I 
have endeavoured to group together all the most im- 
portant points relating to injuries of the eye, orbit, 
and eye-lids. My aim has been to produce a book of 
reference in which will be found not only a descrip- 
tion of the injury and its primary treatment, but 
also the best methods of dealing with those changes 
and deformities which, however remote, may be more 
or les^ consequent on the accident. 
'• I have ilhistrated, as far as I have been able, each 
form of injury with characteristic cases, feeling that 
the truthful record of what has been, makes a more 
lasting impression on the mind than the mere detail 
of what may be. In my report of the cases I have 
had frequent occasion to refer to Jaeger's Test-types 
as a means for ascertaining the acuteness of the 
patient's vision. I have therefore for the conveni- 
ence of reference added at the end of the book a set 
of test-types, printed so as to correspond with Jaegeii'a, 
but with the addition of No. 15, as it appeared to 
me that the leap from the letters marked 14 to those 
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number^ 16 was too great, and that an intermediate 
link was wanting. 

4 At the close of the last chapter I have printed 
lui abstract from the Surgical Report of the Royal 
London Ophthalmic Hospital for the past year, 1866. 
It forms a good index of the different diseases of 
the eye, and it gives also a fair approximation of the 
relative frequency of each. 

In alluding to the tension of the eye in the differ- 
ent cases, I have adopted the symbols first suggested 
by Mr. Bowman for recording accurately its varying 
degrees of increase and diminution. I quote the 
account given by him, as reported in the British 
Medical Journal, October 11, 1862: — 

" T represents tension (* t * being commonly used for 
* tangent/ the capital T is to be preferred) ; Tn, tension 
normal, Thd interrogative, ?, marks a doubt, which in 
such matters we must often be content with. The numerals 
following the letter T on the same line indicate the degree 
of increased tension; or, if the T be preceded by — , of 
di/mnmshed tension, as further explained below. Thus : 

" T 3. Third degree, or extreme tension. The fingers 
cannot dimple the eye by firm pressure. 

" T 2. Second degree, or considerable tension. The finger 
can slightly impress the coats. 

"T 1. First degree. Slight but positive increase of ten- 
sion. 

" T 1 ? Doubtful if tension increased. 

" Tn. Tension normal. 
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" — T 1 ? Doubtful if tension be less than natural. 

" — T 1. First degree of reduced tension. Slight but 
positive reduction of tension. 

"— T 2 1 Successive degrees of reduced tension, short of 

"— T 3 J such considerable softness of the eye as allows the 

finger to sink in the coats. It is less easy to define these 

by words." 

Parts of some of the chapters have already appeared 
as short papers in the medical periodicals, but from 
the rapid progress of ophthalmic surgery I have had 
occasion either to re- write them or to add much new 
material. 

To my colleagues both at the Ophthalmic and the 
Middlesex Hospitals I return my warmest thanks for 
the use they have allowed me to make of their cases, 
and for the information which they have at all times 
readily afibrded me. 

I am also greatly obliged to my friend Dr. Work- 
man for the assistance he has kindly rendered me in 
revising the proof sheets as they have passed through 
the press. 

The drawings of the different instruments are by 
Mr. Dearie, and those of the eye by Mr. Stecher. 

12 Hablst Street, Cavendish Squabe, W. 

March, 1867. 
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CHAPTEE 1. 

SDPEBPICIAL IMJOBIGS OF TBB BTE, 



To RiGBTLr APPRECIATE the results of injuries to the eye, 
it will be necessary to bear in mind the excessive delicacy 
of the textures of which it is composed, and the fact 
that the integrity of ea^ih is aljsolutely requisite to per- 
fect vision ; hence it is, that an injury which in itself 
b slight, may, if it happen to the eye, be productive of 
the most hurtful consequeuces. The fundus of the eye 
may be sound and capable of i-eceivijig and transmitting 
impressions, but if the cornea from an accident has been 
rendered opaque, the eye is blind; or the reverse may 
occur, the retina from an injury may have been detached, 
and though the brilliancy of the cornea may be unimpaired, 
yet the result is the same, the image is not received and 
the eye is useless. 
A departure from health of any of the structures of the 
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eye is always more or less prejudicial to vision, no matter 
whether induced by injury or disease. My present 
purpose is to confine myself to the consideration of the 
effects which injuries may produce, either in a primary or 
secondary manner, on the different tissues of the eye and 
eyelids, and of the treatment which should be adopted in 
each case. Exposed and liable to accidents as the eye 
appears to be, special protection has yet been afforded to 
keep it from harm. Embedded in a quantity of fieit, con- 
tained within a bony cavity (the orbit), the eye rolls in 
its varied movements on its bed, which acts as a soft and 
elastic cushion to deprive blows upon it of a large portion 
of their force. The prominent bony ridge of the orbit, 
but especially the overhanging frontal portion, guards the 
eye, and wards off injuries which might otherwise prove 
most destructive. But in addition to this, one eye is 
watchful for the safety of the other: rapidly appreciating 
objects as they flit past towards the other eye, it gives 
imperceptible but timely notice, sufficient to warn its fellow 
to close its lid, or by a rapid movement of the head to escape 
the threatened danger. Such must be the explanation of 
the frequent occurrence of injuries to the one eye after 
the other fit)m any cause has been lost ; deprived as it were 
of its vigilant guardian, it often falls a victim to accidents 
from which its companion in health would have warned it 
to escape. 

Foreign Bodies on the Eye or on the Inner 
Surface of the Lids. — The difficulty of removing a foreign 
body from the surface of the eye, or from the conjunctiva 
lining the lids, depends upon the nature of the object, and 
the part of the eye on which it has become impacted. The 
instant a foreign body, such as a particle of coal, iron, or 
dust, oV of any other hard material, is deposited on the 
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eye, the branch of the fiftli nerve which siippHeB the 
lachrymal glantl is stimulated ; a copious flow of tears 
immediately follows, and the foreign body, if free, is washed 
by the current to the inner cantlias, where it will be often 
found lying on the caruncle. 

The chance, however, of being thus speedily relieved of 
the foreign body is frequently prevented by the patient 
himself, for the instaut he feels that something " has gone 
into the eye," he almost instinctively gives it a rough rub 
with the back of hia hand, which he repeats several times 
in rapid succession, until, if the foreign body has any 
sharp edges, he has succeeded either in embedding it in 
the cornea, or in the conjunctiva of the upper lid, from 
which it has to be removed by some skilled hand. The 
proper mode of proceeding, if the patient can have the 
resolution and presence of mind to do it, is, the instant 
he feels that something has flown on to the eye, or has 
gone between it and the upper lid, to gently close the eye, 
and seize with his finger and thumb the integument 
of the upper lid, and pull it forwards ao as to draw the 
lid away from the globe, giving it at the same time two 
or three slight shakes. By this simple manoeuvre the 
foreign particle if free, or even if loosely attached, is disen- 
gaged from its hold, and then washed away in the flow of 
tears to the inner angle of the eye. 

The part of the eye on whicL the foreign body is im- 
pacted determines verj' materially the amount of irritation 
which is induced by it. If it has penetrated the conjunc- 
tiva covering the sclerotic, and lodged itself in the subja- 
cent cellular tissue, the irritation it seta up is slight, and 
may after a while completely cease ; it may remain then 
for years without giving any annoyance. 

I have frequently seen tine spicula of iron or fragments 
of stone in the eyes of millstone-grinders, which have thus 
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become embedded beneath the ocular coiyunctiva, and 
which, after the slight irritation excited by their first 
introduction, have never caused any trouble. 

The next hast sensitive part of the eye is the oculo- 
palpebral fold, the reflection of the mucous membrane as 
it passes from the upper lid on to the globe. In this soft 
fold foreign bodies of even a large size will often remain 
for a very long period without causing much discomfort, 
or at any rate without producing sufficient uneasiness to 
cause the patient to trouble himself to seek for advice. 
An old man applied to me at the Boyal London Ophthal- 
mic Hospital complaining of an irritation in one eye which 
had continued for about five or six months: at first he 
had not suffered much inconvenience from it, but lately 
it had become worse, and caused him considerable annoy- 
ance. It came on, he said, whilst he was pruning some 
apple-trees, and he fancied that something had flown into 
the eye, but beyond bathing it with tepid water he had 
taken no notice of it. On everting the lid, I found the 
green bud of a leaf lying embedded in the posterior tarsal 
fold of conjunctiva of the upper lid, and around it the 
mucous membrane had become quite granular. The re- 
moval of it afforded him immediate relief. In another 
case, a girl came under my care on account of slight pain 
and redness in one eye from which she had been suffering 
for five or six weeks. On everting the upper lid, I foimd 
a grain of canary seed lying in the oculo-palpebral fold 
of mucous membrane. 

In each of these cases the symptoms the patients suf- 
fered from were very slight, when compared with the ex- 
cessive irritation which is excited by the finest particle of 
grit or dust on the cornea, or inner surface of the 
upper lid. 

The coniea is the most sensitive paii: of the siu-fjice of 



FOREtGX noDIKS ON THE KVE. 5 

the eye, wad the inipoctioD of a foreign particle on it gives 
rise to the most acute pain and lachrvmation. 

Almost as troublesome to the patient, is the lodgement 
of a foreigii body on the conjunctiva lining the upper 
eyehd, and especially that region of it vthich corre- 
sponds to the cornea ; the frequent uj> and down move- 
ments of the lid cause it to grate eac'h time a^^ainst the 
corneal epithelium, and ifi induce a most painful set of 
symptoms. 

Symptoms of a Foreign Body mi the Eye, or on the Con- 
junctiva lining the Lids. — A careful examination of an 
eye will nauallj at once detect the presence of a foreign 
body, 80 that it hardly appears necessary ti) describe symp- 
toms for the purpose of diagnosis, when the cause of the 
suffering is self-evidenti But foreign bodies on the eye are 
overlooted, and frequently not even suspected, and the 
patient undergoes a course of treatment, from which it 
need not be told he derives no relief. Patients frequently 
come to the hospital from the country having been under 
treatment for some weeks previously without benefit, when 
a careful examination of the eye at once shows that the 
cause of all their suffering hiiA been a foreign particle, either 
embedded in the cornea, or else lodged in the conjunctiva 
of the upper lid. 

Great irritability of the eye accompanied by a copious 
flow of tears, an almost absolute inability to raise the 
upper eyehd and fate the hght, and a distinct feeling of 
grittinesa as if something were in the eye, are the symptoms 
which usually indicate the presence of a foreign body. 
The Buddeiuiess of the attack, and the exposure to which 
the patient has subjecte<l his eye, are also points to be 
noted. 

To examine an eye which w gtupeeted to be guffering from 
the pretehee of a foreign body on itg mirfaet, the patient 
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should be made to sit in a chair with hia &>ce towards a 
' window, so that a good light may fall npon the eye. 
The lower lid should be first drawn down, and if any 
particle of dust or chip of iron is seen, it can be readily 
removed. Next the cornea should be carefully scanned 




over, by turning the head in different positions, so as to 
cause the light to fall obliquely on the eye, first on one part 
of its surface, and then upon another ; or by using a two 
inch focus convex lens a column of light may be directed 
over the cornea, so as to illumine each portion of it in 
succession. Often it is exceedingly difficult to detect a fine 
spiculum of steel, or a fragment of glass, or indeed any 
minute shining substance which may have been impacted 
on the cornea. In cases of doubt or difficulty the question 
may be settled by taking the patient into a darkened room 
and examining the corneal surface by oblique illumination 
with ophthalmoscopic light. Should the cornea be free, 
the under surface of the upper lid should be then examined. 
To do this, the sui^on, standing behind the head of 
the patient, seizes with his left finger and thumb the 
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ftsliea of the eyeliJ. unJ drawing them slightly away 
from the globe, lie at the aame moment with hia right 
hand preaaea the eud of a probe on the integument of the 
lid downwards and forwards, so as to tilt the upper edge 
of the cartilage of the lid downwards, and by thia manoeuvre 
to evert it (fig. 1), One finger of the left hand is then 
made t« presa gently the tarsal eilge of the lid a.gainat 




the brow, to maintain it in it« everted stat^. and the 
patient is told to look down so aa to expose as inlly as 
possible the fold of mucous membrane which extends 
from the posterior edge of the cartCa^e on to the eye (the 
ocnlo-palpebraJ fold)— (fig. 2.) The under surface of the 
lid thua expoaed may be then carefully inspected, and the 
cause of the irritation, if any is found, be removGd. It is 
of importance to look well to this fold at the posterior 
margin of the tarsal cartilage, as mijiut« particlea will be 
often lodged there and escape observation. The best in- 
strument for removing foreign bodies from the front of 
the eye. or from the under surfa<'e of the lids, is what is 
called a spud (fig. 3). It is flat on its front surface, whilat 
posteriorly it is rounded and bevelled towards its end. 
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By gently inserting the extremity of this instrument be- 
neath the object to be removed, it can be lifted easily from 
its bed without disturbing the neighbouring parts. 
Often, however, the foreign body is more or less 
embedded, and then a fine or a broad needle, as 
the case may require, vnll be best suited to dis- 
lodge it. 

Sharp spicula of iron from striking rivets, or 
minute ftugments of steel from turning, or of stone 
or granite, will sometimes strike the cornea with 
force, and bury themselves deeply in* its texture, 
so that to remove them is a matter not only of difficulty, 
but often of great skill. If the foreign body is merely 
sunk in the epithelium which covers the cornea, it may 
be dug out vrith the spud or a broad needle ; but if it is 
deep in the corneal tissue, it must be dealt with diffe- 
rently, as, in the endeavour to pick it out, it may be 
made to penetrate the posterior lamina of the cornea 
and fall into the anterior chamber. 

If the foreign body is buried deeply in the corneal tissuej a 
broad needle should be passed into, but without penetrating, 
the cornea ; inserting it just by the side of the object, it 
should be made to traverse the corneal lamellae imtil the 
broad part of the blade is behind the foreign body, when, 
by thus giving a firm support upon which to act, another 
needle may be fearlessly used to pick gently from the 
surface until it reaches the object, which can then be lift;ed 
away. Should, however, the foreign body have so deeply 
penetrated the cornea, that it is feared any attempts to 
reach it from its surface may end in pushing it into the 
anterior chamber, a broad needle should be passed into 
the anterior chamber, and pressed against the inner sur- 
face of the cornea immediately behind the foreign body, 
and carefully and steadily held in this position, whilst 
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Enie Burgeon, with another needle, acmpes through the 
cornea., layer after layer, until he reaches it. 

Having succeeded in removing the foreign body, the eye 
as a rule rapidly recovers itaelf, and no further inconveni- 
ence is experienced ; but this is not always the case, for 
occasionally a certain amount of irritation remains which 
will require treatment. The endeavour to remove the 
foreign body from the cornea may have caused some 
abrasion of its epithelium, and this has to be repaired, and 
in such cases, even under favourable circumstances, the 
eye will continue more or leas painful and irritable to light 
tor a few days, 

Immediately after removing the foreign body from the 
cornea, one or two drops of olive or castor oil dropped into 
the eye will generally afford considerable relief, and this 
may be repeated if the patient derives comlbrt. from it. 
The eyes should not be used for two or three days ; they 
should be allowed a short rest from all work, such as 
reading or WTiting, and strong light should be strictly 
avoided. If there is pain, two or three leeches may be 
applied to the temple, and one or two may be repeated 
after an interval of twenty-four hours, if relief is not 
obtained. Fomentations of hot water, poppy heads, or 
belladonna may be had recourse to whilst the eye looks 
red and irritable. Usually after two or three days' treat- 
ment the eye is restored to its healthy state. 

When the foreign body has been allowed to remain 
for some days embedded in the cornea, it frequently 
lights up a halo of inflanmiation around it. which may 
extend until it includes the whole or the greater part 
of the corneal tissue. The epithelium of the cornea 
immediately around the foreign particle becomes first 
whitened and swollen, tlie foreign body is loosened from its 
bed, and if not buried too deeply in the corneal tissue, may 
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be detached, and washed away by the tears, to the inner 
comer of the eye. But while these changes are going on 
in the cornea, the vascularity of the eye is increased, a 
zone of red vessels is seen around the cornea, and the eye 
is very intolerant of light. Grenerally all these symptoms 
subside after the foreign body has been removed, whether 
it be by the surgeon, or, as in some cases, by the natural 
reparative efforts of the eye ; but occasionally the inflame 
mation of the cornea, which the foreign body has lighted 
up, is severe and difficult to arrest, and even when cured 
leaves behind it nebulosities which impair the vision of 
the eye. 

It occasionally happens that a small foreign body, having 
been driven against the cornea with great force, lodges 
itself in the lamellated tissue just beneath the epithelium. 
For the first two or three days it creates little or no incon- 
venience, as, being covered by the epithelium, it offers no 
sharp point to grate against the inner surface of tha upper 
lid ; but as it becomes partially detached from its nidus, it 
projects slightly fix)m the corneal surface, and gives rise 
to all the painful symptoms of a foreign body on the 
eye. 

It is useless to enumerate the many different substances 
which find their way between the lids, or get impacted in 
the cornea. The most common are spicula of the different 
metals, particles of dust, of coal and stone. 

Patients frequently allow them to remain unmolested 
for many days, until the irritation they produce compels 
further notice to be taken of their presence. It is often 
astonishing to find the length of time during which a 
patient will endure the pain of a foreign body on the eye, 
or on the inner surface of the lids, before he will seek 
for advice, attributing all his suffering to some other 
cause. 
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The following caae is an illustration of a foreign boclj- 
having been lodged in the cornea, without producing any 
irritation, until the fourth day, and then exciting a halo 
of inBammation around it. The eye rapidly recovered after 
the foreign body was removed. 

Case I. — A chip of metal lodged in the etwTiea. miihoal 
proibtdwj nny irritaiwn ti/ntil the fourth day. 

Jolin H.. let, 27, a farrier, applied to the Ophthalmic 
Hospital on April 11, 1865, suffering from a foreign body 
in the eye. He states that four days ago, whilst at work, a 
chip of metal lodged itself on the comea. It buried itself 
beneath the epithelium in the lamellated tissue, in the 
. central part of the cornea, to the outer aide of the pupil. 
For the first three days it produced no annoyance ; it was 
8o buried that it presented no rough surface to the con- 
junctiva of the upper lid. This morning on getting up 
the eye was so painful and irritable that he was unable to 
go to work. The chip of metal hud excited a little halo of 
inflammation in the cornea around it, and had become 
loosened from its bed, so that now it projected slightly 
beyond the corneal suriace, and acted as a local irritant 
to the conjunctiva of the upper lid each time it closed 
over it. The speck of metal was lying in a little pit, quite 
loose, and the epithelium around it was whitened and 
swollen. It was easily removed by the spud. He was 
ordered to apply two leeches to the temple, and to bathe 
the eye frequently with the poppy-head fomentation, Tlie 
patient shortly recovered. 

Ca9E n, is an example of a general infiamination of 
the comea, following the lodgement of a chip of iron 
wliich had been allowed to remain undisturbed for four 
days. 
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A minute chip of iron lodged in the lameUated tissue of tlie 
cornea, followed by general keratitis. 

Edward S., set. 21, came to the Hospital on April 18, 
1865, a small chip of iron having been lodged in the cornea 
four days previously. 

On examining the eye a minute speck of metal was seen 
embedded deeply in the lameUated tissue of the cornea. 
The whole cornea was dull ; the general haze extending 
from the black speck of iron near its centre to towards its 
circumference. The eye was very painful and red ; the 
whole globe being much injected. After a little difficulty 
I succeeded in removing the foreign body. Two leeches 
were applied to the temple, and he was ordered to bathe 
his eyes frequently with the belladonna lotion. Under 
this treatment the man soon recovered from all effects of 
the injury. 

In the next case a foreign body, the fragment of a wing 
of a beetle, was lodged in the cornea, and was allowed by 
the patient to remain there, without any attempt even 
being made at its removal. Severe inflammation followed, 
which ended in the complete loss of the eye. 

Case UI. — Destructive inflammation of the right eye from 
a foreign body having been allowed to remain embedded in 
the cornea. 

Ann W., set. 48, was admitted as in-patient of the 
Eoyal London Ophthalmic Hospital on September 30, 1864. 

History. — Twelve months ago she was struck in the 
right eye by a flying beetle, and a part of the hard wing 
of the insect was left sticking in the cornea. This was 
allowed to remain untouched for three months, when it 
came away of itself. Severe inflammation of the eye then 
ensued, and all sight was destroyed. The eye had con- 
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tiiiued very painfiil ever since the accident ; aud her sole 
objsct in applying to the Hospital was to obtain relief from 
the pain, as she said she knew her sight was irreparably lost, 

Preitent »tate. — The cornea is stophylomatoos and opaque ; 
tliere is no perception of light ; the eye is red and irritable- 
She complains of almost constant pain in the eye, which 
is worse at intervals. 

Afl the eye waa quite destroyed for all visual purposes, 
and was giving the patient much suffering, I removed it. 
After the operation she slept well, and on October 3rd she 
waa able to leave the HospitaJ entirely relieved of all pain, 
and attend aa an out-patient. 

Blows on the Ete withodt ant Lesion op Stbuo- 
TUEE are frequently the source of considerable suffering, 
and sometimes of actual dunger to the eye. In chop- 
ping wood, a piece flies up and strikes the eye ; or in 
getting the cork from a soda-water, ginger-beer, or 
bitter ale bottle, it flies out, ajid the bottle being held 
carelessly in the wrong direction, hits the eye ; or in a 
variety of other ways sharp and sudden blows may be 
given to the eye. They may be so severe as to cause a 
laceration of its external coats, or a detachment of the 
iris from its great circumference ; but I refer now only 
to those blows which injure the eye without producing 
any visible lesion. The inuneQiate result of such an 
injury is pain in the eye, redness of its suriace, a flow 
of tears, and some dread of light. These sjiiiptoms 
may be merely temporary and puss off in a few hours, but 
if the blow is severe it may be many days before the general 
congestion it has caused begins to subside. The eye con- 
tinues weak, it will not face the light, and the globe 
haa a pinkish tinge. The patient will tell you that his 
eye is more irritable than painful, but that he is unable 
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to do any work with it. This state of the eye requires 
careftil watching and treatment, as what at first seems to 
be mere irritation may drift ahnost imperceptibly into 
active inflammation. It is seldom that a blow on the eje 
which produces no laceration of any of its structures termi- 
nates unfavourably, but occasionally it is productive of 
serious symptoms which it is well always to anticipate. A 
less fi^uent, but at the same time more severe result of a 
blow, is 

Concussion op the Eye. — Simple concussion means 
literally a shake which is followed by a loss of the functions 
of the eye, without any appreciable change in any of its 
component parts. The eye receives a blow, not sufficient in 
force to lacerate or contuse any of its external coats, yet it is 
followed immediately by an abeyance of the functions of the 
retina. The pupil is dilated and the sight impaired, and 
this impairment of vision may vary from great dimness to 
complete blindness ; but as a rule it is only temporary, 
and in a short time the retina recovers itself and vision 
is restored. When blindness follows a blow, and continues 
for more than one or two hours, the prognosis is very un- 
favourable. It very rarely happens, however, that the sight 
is completely and permanently destroyed by simple concus- 
sion. In such cases there is usually some laceration of 
the tissues at the fundus of the eye to account for the 
sudden destruction of vision ; probably some deep intra- 
ocular haemorrhage. 

Sometimes in concussion of the eye, the pupil instead of 
being completely dilated, is only partially so, or dilated 
only in one direction so as to give it an oval shape. The 
latter condition would indicate that only the ciliary nerves 
of one side were affected by the blow, or certainly that 
those of one side of the eye were more involved in the 
injury than those of the other. 
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A eaae of concussion of the eye may terminate favourably 
in a few hours by the patieut recovering his sight ; but, on 
tlie other hand, the blow which produced it may have so 
disturbed the parts within, tliat grave iuflamniatory symp- 
toms may arise which will jeopardise the eye. 

Treatment of injuries to the eye from blows vnthout lesum 
of gtrueiure. — If the blow on the eye has been a sharp 
one, it is well to act in anticipation of any symptoms 
which may occur, and to apply at once two leeches to 
the temple of the injured eye, and to repeat them in 
twenty-four hours if the pain in the eye either continnes 
or increases. 

The same treatment should be lulopted in all cases of 
concussion of the eye. 

The local abstraction of -blood soon after an injury to 
the eye is of the greatest service, and oftentimes the single 
application of a few leeches to tJje temple will give imme- 
diate and permanent relief. But, in addition, the eye should 
be fomented every two or three hourp witli a warm decoc- 
tion of poppy heads, and in the intervals a fold of wet lint 
or linen should be laid over the lids, and kept moistened 
from time to time with a little eold watei-. All use of the 
eyes for reading, writing, or fine work of any kind should 
be forbidden, and if there is any dread of light the room 
in which the patient resides should be darkened. The 
continuance of this plan of treatment for a few days is 
generally sufficient to restore the eye to health ; but if, 
instead of improving, the pain in the eye increases, and 
the pupil becomes sluggish and irregular in its action, 
and tlie aqueous humour turbid, and other symptoms of a 
general inflammation of the globe show themselves, further 
treatment must be adopted. (Sec ' Ophthalmitis.' p. 19.) 

Xf, however, the injury inflicted by the blow on the eye 
is very slight, it will not be neccssai-y to apply leeches to 
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the temple. In many cases twentj-foui* hours' rest without 
the use of any local remedies will enable the eye to recover 
itself completely; but as a rule the application of cold, 
either in the form of some mild evaporating lotion, or of 
a fold of wet lint laid over the eye, is grateful to the patient 
and expedites his cure. 

At the third meeting of the Ophthcdmologiccd Society 
at Heidelberg, 1865, a report of which, by Dr. Hasket 
Derby, appeared in the Boston Medical and Svrgical Jour- 
nal of October 5, 1865, the follovring cases were cited. 

" Dr. Testelin, of Lille, related five cases of impaired 
vision from blows on the eye, without corresponding oph- 
thahnoscopic symptoms. 

" 1st. — A severe blow had been received over the eye. 
Only a^ limited portion of the retina retained its functions, 
the remainder having lost perception of light. No external 
or internal change was visible. 

" 2nd. — The same cause. The pupil was dilated and im- 
movable ; vision greatly impaired. The interior of the eye 
appeared normal. Three months later marked atrophy of 
the papilla was found to exist. 

" 3rd. — Immediately after pressure on one eye everything 
appeared to be seen through a red mist. A month after- 
wards Jaeger J No. 20, could be made out, only, however, 
with the inner portion of the field of vision. Later there 
was less vision. No objective change. 

" 4th. — A stone had been thrown against the eye. The 
case was seen three months after the accident. The pupil 
was so fer dilated that hardly a trace of the iris was 
visible. No perception of light. The ophthalmoscope 
revealed nothing. 

" 5th. — The eye had been struck by a cricket ball. 
Vision was much impaired : the pupil dilated and slug- 
gish. On ophthalmoscopic examination in the inverted 
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image, a. Bmall prominence, like a pea., was seen above and 
to the itjaide of the papilla. In a month this projection 
had disappeared, leaving a simple spot. Vision had very 
slightly improved. 

'■ Von Gniefe, who was present, remarked that he had 
seen snch cases, and admitted them to be very difficult of 
explanation. He thought, however, that analogous para- 
lyses of the motor nerves might be adduced, that, for 
example, where the arm becomes temporarily paralysed, 
from resting the head on it in sleep. Perhaps the sudden 
shock caused some change either in the molecnlai system, 
or in the walla or calibre of the vessels." 

SuBOONJUNCTlVAL H.BMOBBHAGE. — An effusion of blood 
beneath the conjunctiva may be caused by a blow, or by 
the rupture of a small vessel from coughing, or during any 
violent exertion. The appearanee is quite characteristic. 
If the eye is seen shortly after the accident, the effused 
blood appears as a bright red mark, which is generally 
abraptly limited to a portion of the conjunctiva. The 
blood is usually quickly absorbed ; but as it disappears, the 
colour first loses its intensity and then posses through a 
variety of shades, from a brownish red to a light yellowish 
brown, which diffuse themselves over the front of the eye, 
each succeeding shade being of a lighter tint than the 
one which preceded it, tmtil at laet the sclerotic whiteness 
of the eye is restored. 

When the effusion of blood beneath the conjunctiva is 
uncompliciited with any injury to the eye, it need never be 
the source of any alarm ; in no instance have I ever seen 
any ill effects follow it. 

Treatment.^X few days' rest ia generally aU that is re- 
quired for the blood to be absorbed, and the eye to regain 
its normal appearance. In these coses cold applications 
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are generally grateful, and may therefore be nsed, either 
by allowing the patient to sponge his eye with cold water 
three or four times during the day, or by prescribing for 
him some cool evaporating lotion, with which he may fre- 
quently bathe his eyes, the eyelids being kept dosed. 

Lacerations of the Cokjukctiya covering the eye, but 
without any other injury to the eye or eyelids, are occa- 
sionally met with, and, indeed, in hospital practice, are 
not very infrequent. The accident is generally occasioned 
either by the patient striking his eye against some sharp 
projecting object which catches the conjunctiva and tears 
it as the head is moved away; or else by some second 
person running a shutter, or a pole, or whatever he may 
be carrying, against the eye. The iigury is usually fol- 
lowed by swelling of the Uds and conjunctiva, often suffi- 
cient to render it difficult to make a thorough examination 
of the eye a few hours after the accident. 

Treatment — The eye should be closed, some water 
dressing should then be laid over the lids, and fastened in 
its place by one turn of a roller. It is very rarely necessary 
to apply any sutures to keep in situ the torn edges of the 
conjimctiva, as they usually fall together of their own 
accord ; and there is seldom afterwards any sufficient strain 
to draw them apart, or prevent union. An exceptional 
case might occur in which sutures would be called for ; 
thus, if a flap of the conjunctiva was torn from the globe, 
so that it was reflected back on itself, one or two fine 
stitches would be required to hold it, after it had been 
restored to its proper position. When all the swelling 
of the lids and conjunctiva has completely subsided, if 
there is some muco-purulent discharge, a lotion of sul- 
phate of zinc, gr. j. or gr, ij. to the ounce of water, may 
be used, and two or three drops of it be dropped into the 
eye twice a day. 
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Lacerations of the coajnnotiTa, yrhen uncomplicated 
with injury to the globe, generally get rapidly well, 

Case IV, 
Eiteneive laceration of the eonjimctiva covering Ike globe. 

James F., let. 21, applied to the Hospital on August 1, 
1865, suffering from an injury he had that morning 
received to the left eye. Whilst at work in the street, a 
man carrpng an iron shutter bar ran against him, and 
struck his left eye with one end of it. 

State an (wimMSMm.— The lower eyehd was much awoUen 
and ecchymosed, and on drawing it down so as to eipose the 
eye, a long lacerated and contused wound was seen in the 
conjunctiva, covering the globe. The wound was nearly one 
inch in length, and extended almost the length of the eye, 
running horizontally a little beneath the lower margin of the 
cornea. The estemal tiesnes of the lid were not in any way 
torn. The sclerotic coat appeared uninjured, the wound 
being apparently confined to the ocular conjunctiva. Two 
leeches were ordered to be applied to the temple, and cold 
water dressing to be kept continuously to the eye. 

Severe conjunctivitis followed this injury, vrith a good 
deal of muco-purulent dischai^; but after a few days' 
treatment vrith cold water applications, he was allowed to 
use a lotion of Zinci Sulph, gr.j. ad Aquie J j. The wound 
Boon cicatrized, and the eye completely recovered from the 
injury. 



TEAnMATic Ophtbalmitir, or General InplamHation 
OP ALL THE Tissues op the ErB, may be induced by 
any form of injury. It is one of the most severe affec- 
tions to which the eye can be subjected, or which an 
ifljnjy can produce. It may follow a blow on tlie eye. 
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or an injury to the superficial parts, sucli as an abrasion 
or a laceration of the cornea; or it may be excited hj 
a bum or scald of that structure from hot fluids or 
metals. Any injury to the eye accompanied with rap- 
ture of its external coats may give rise to it ; but the 
lodgement of a foreign body within the globe is specially 
prone to produce it. All the tissues of the eye are involved 
in the one general inflammation^ and in many cases it 
appears to commence simultaneously in each of them. If 
ophthalmitis follow an injury, it may undoubtedly originate 
in the injured part ; but the inflammatory action spreads 
rapidly from tissue to tissue, and the whole globe is 
speedily involved. 

Symptoms. — Great vascularity of the eye, both of its con- 
junctival and sclerotic vessels. The ciliary zone of vessels 
around the cornea is fully injected and markedly seen. 
There is more or less oedematous swelling, with redness of 
the upper lid, which usually bears some proportion to the 
acuteness of the attack and the stage to which it has 
advanced. 

The Aqueous Hummir at the beginning of the attack is 
transparent, but yellow and serous ; it then becomes tur- 
bid from corpuscular lymph or pus, and there is hypopion 
or a deposition of lymph or pus at the bottom of the an- 
terior chamber. The secretion of the aqueous is often in- 
creased, and the anterior chamber is very considerably 
deepened, by the iris being thrown backwards by the ex- 
cess of fluid anterior to it, whilst the posterior chamber 
is probably diminished to a corresponding extent. 

The Iris seen through the yellow aqueous at the com- 
mencement of the attack appears changed in colour, but as 
the disease advances, it loses its brilliancy and striation 
from eflusion of lymph on its surface and into its texture. 
The pupil, at first somewhat contracted and sluggish in its 
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becomea afterwards irregular from poinia of ndhe- 
sion between it and the anterior capsule of the lens, and so 
paralysed as to bo unaffected by atropme. At a later stage 
of the disease complete synechia op union of the entire 
pupillary border of the iria to the capsule of the lens, is 
very apt to occur; and that portion of the lens capsule 
which is within the pupillaiy area becomes more or less 
covered with lymph. 

The Cornea soon becomes dulled, and in parts roughened, 
and oftentimes an irregular sloughing looking ulcer ap- 
pears on its surface ; or it may be that pus or lymph is 
infiltrated between its lamina; ; a condition which is re- 
cognised by the name of onyx or corneal abscess. 

Such are the visible changes which are rapidly induced 
by an attack of ophthalmitis, but mischief is also going on 
at the same time in the posterior or deeper parts of the eye. 

The Ciliary Processes become coated with lymph and 
matted to each other. 

The Vitreous Bummtr grows turbid, and lymph and pus 
are effiised within it. The same effusions also take place on 
the surface of the retina, and in some cases between the 
retina and choroid, and between the choroid and sclerotic, 
all of which tissues may be covered vrith morbid deposits, 
and even separated the one from another by them. 

Pain, — The pain of ophthalmitis is always very severe. 
It is supra-orbital, extending up the side of the head ; it 
is around the orbit and down the side of the nose, and in 
the eye itself. At first neuralgic in character, sometimes 
acute, at others dull and aching, bat, as the disease ad- 
vances, hot and throbbing. The pain is usually sufficient 
to destroy sleep and to produce severe constitutional 
symptoms. 

Prognosis. — Ophthalmitis may under judicious treatment 
combined with other fiivoimible circumstances gradually 
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subside, and a useful, althougli it may be to a certain ex- 
tent a damaged eye, will remain. On the other hand, the 
activiiy of the disease may continue unabated, and not 
expend itself until all the tissues of the eye are involved in 
one general suppuration. Sometimes the sudden giving 
way of the cornea from ulceration appears to arrest the 
further progress of the disease, for, after this casualiy, an 
improvement will often seem to commence, and the in- 
flammatory symptoms subsiding, the eye will become quiet 
and recover itself, but its efficiency as an organ of vision 
will be greatly impaired, if not completely destroyed. 

Treatmemi. — ^What are the best means of combating 
an inflammation so acute, involving so many tissues, and 
running its course so rapidly? The treatment must be 
local and constitutional. 

The Local Treatment. — ^At the commencement of the at- 
tack leeches should be applied, two or three in number, to 
the temple, and these may be once repeated if they give 
relief. All applications to the eye should be warm and 
soothing, and none are better than the frequent fomentation 
with the decoction of poppy heads, or with a solution of 
the extract of belladonna of the strength of 3 j. of the ex- 
tract to a pint of boiling water. A solution of atropine 
gr. j. ad Aquse ^ j. may also be dropped into the eye twice or 
three times a day. The patient should be kept in a dark- 
ened but well ventilated room, into which no candle or 
lamp should be admitted, and all use of the eyes should be 
strictly prohibited. 

Conetiinitional Treatment. — The bowels should be finely 
acted on at the commencement of the attack, and sleep, if 
the patient is restless, should be produced and the pain 
relieved by opium. Opium in these cases is usually of the 
greatest service ; it assuages the pain in the eye and the 
neuralgia around the brow and down the side of the nose ; 
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and at the same time it tranquillizes the patient, and 
places him in a more fiivourable condition for recovery. 
Often it is advantageous to add a grain of calomel each 
night with the opium, which may be given either by itself, 
or in the form of Dover's powder. It is never necessary 
to give mercury so as to afi'ect the gums, for patients who 
suffer from ophthalmitis as the result of an injury wiE not 
bear mnch depressing. At the commencement of the at- 
tack salines and diaphoretics may be prescribed, but these 
must soon give place to quinine or bark with the mineral 
acids. The strength of the patient should be main- 
tained by a liberal strong beef tea diet with a moderate 
allowance of wine or brandy. Bnt if the inflammation 
goes on, and the cornea becomes ulcerated, or infiltrated 
with pus ; or if there is hypopion with the eye very painful, 
tapping the anterior chamber with a broad needle and 
letting off the aqueous will sometimes afford very con- 
siderable relief, and materially benefit the eye. The 
activity of the disease is frequently sensibly diminished 
after one such operation. It is not, however, a proceeding 
which should be undertaken rashly, as, when it fails to do 
good, it often seems to irritate the eye and increase the 
u^ency of the symptoms. In some bad cases of ophthal- 
mitis which have been under my observation, I am satisfied 
that the ultimate destruction of the eye has been hastened 
by an injudicious paracentesis of the cornea. When the 
operation gives ease, it may be repeated at intervals of 
twenty-four or thirty-six hours if the pain and acute 
symptoms recur ; but if, after once tapping tlie anterior 
chamber, the pain in the eye is increased, it should not 
again be attempted. 

Paracentesis of the Cornea may be performed as follows. 
The patient being seated in a cLair or lying on a couch as 
may be most convenient, with his face towards the light. 
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the lower lid is to be drawn down by the finger of an assist- 
ant, whilst the npper lid is slightly raised by the operator. 
A broad needle is made to puncture the cornea towards its 
lower margin, the point being kept well forwards towards 
the cornea to avoid wounding the lens, when, by suddenly 
turning the fiat of the blade on to its edge, so as to 
render patulous the opening it has made, the aqueous 
is allowed to run off. As soon as the iris closely ap- 
proaches the cornea^ which it will do when the aqueous 
has nearly escaped, the blade of the needle should be 
agai. *^ o„^. aat, ^ ,^cU, ^tttow. 6«n the 
eye. 

K, however, all treatment has failed to arrest the pro- 
gress of the disease, and suppuration of the globe has 
actually set in, one of two plans of treatment may be 
selected. 

Ist. The eye being now lost for aU visual purposes, the 
suppuration should be encouraged with the hope of bring- 
ing the case to as speedy a termination as possible. An 
incision across the cornea may be made with a cataract knife 
to give vent to the pus and at the same time to relieve 
pain ; a warm linseed meal poultice should then be applied 
over the eye, which should be fomented each time the 
poultice is changed with hot water or a decoction of poppy 
heads. Opium should be given at night to relieve pain, 
and the patient should have a liberal meat diet with wine 
or beer. As the suppuration diminishes, water dressings 
may take the place of the poultices. Gradually the globe 
will shrink, and in the end it will form a convenient stump 
upon which to rest an artificial eye. 

2nd. Suppuration of the globe having commenced, and 
the eye being now irreparably lost, it may be excised. The 
process of suppuration of the contents of the globe is a long 
and often a very painful one, extending over fix)m one 
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month to six weeks before a stump is formed, and cica- 
ti-ization completed. The patient suffers severely, and 
always becomes much pulled down from the long suppura- 
tion and the necessary confinement it entails. In such 
cases I usually recommend the remoTal of the eye. The 
(^at argument in favour of leaving an eye to suppurate, 
ia, that a good stump will probahly be formed on which an 
artificial eye can be placed, and that the movements of it 
in association with the sound eye will then be perfect. 
On the other hand we must consider the length of time 
which has to elapse and the Buffering the patient has to 
" endure before tlie liappy result of a good stump is effected, 
I would always advise the eye to be excised if possible 
before the globe has given way, and the pus has found an 
exit ; but it may be performed even after the cornea has 
sloughed and when pus is freely escaping from the globe, 
if the circumstances of the case demand it ; altliough at 
that period it often happens that the eye is nearly free 
from pain, and, therefore, one of the objects of the operation 
is done away with. On several occasions I have excised 
eyes which have suppurated frcm injuries they have 
received, and on afterwards exaonining them have found 
embedded in them fragments of metal, which were known 
to have struck the eyes, but not suspected to have lodged 
within them. In these patients excision of the eye was 
the only proper treatment, for a foreign body in the stump 
of an eye which it has caused to suppurate, may induce 
sympathetio inflammation many years after in the other 
eye. (See " Sympathetic Ophthalmia.") 

In my own practice I have never had any un&vourable 
symptoms follow the excision of a suppurating eye. IJi 
one case, however, which came under my observation, aa 
the patient was under the care" of one of my colleagues, 
orbital cellulitla with rather severe head symptoms set in 
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on the third day after the operation, but the patient ulti- 
mately completely recovered. 

For the mode of performing the operation of excision 
of the eye, see the article on that subject. 

Results of OphthaJmUis. — Ist. Under a combination of 
&yourable circxunstances the eye may recover. In some 
instances, but these are certainly exceptional, the recorerj 
is complete ; the transparency of the cornea is quite re- 
stored, the parts within the eye reassume their normal 
state, and perfect sight is regained ; but in the majority 
of cases, traces of the disease for ever after remain, either 
in a slightly ha^ cornea, or in a small leucoma marking 
the site of an ulcer, or in adhesions of portions of the iris 
to the anterior capsule of the lens : still the eye may be a 
good and a very useful one. 

2nd. If the disease has been more severe, or perhaps 
Hot so soon arrested, the markings it will leave will be 
probably deeper and more extensive. A dense leucoma 
may occupy the place of a large portion of the cornea 
which has been destroyed by idceration, and involved in 
the cicatrix may be a piece of the iris, that part of it which 
temporarily fiUed the gap when the cornea gave way, and 
which afterwards became adherent to the new cicatricial 
tissue thrown out to repair the breach. The pupil may be 
thus partially or even completely obliterated, or if only 
distorted it may be so hidden behind the leucoma that no 
light can pass through it to the retina, and so for all 
useful purposes the eye will be blind. There may, however, 
be a portion of transparent and healthy cornea beyond the 
leucoma ; and if in addition there is a fair space between 
it and the iris, a small anterior chamber, a very useful eye 
may be restored to the patient by the making of an artificial 
pupil. {See " Leucoma.") 

Srd. The whole cornea may have been destroyed and its 
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place supplied by cicatrix tissue, and lying in close contact 
with it will be the iris altered in appearance and structure. 
There will be no anterior chamber or space between the 
cornea and iris. 

4th. The new tissoe which has thus replaced the cornea 
is often incapable of resisting the outward pressnre of the 
parts within the eye, and gradually yielding to the force, 
thins, and forming a prominent bulge becomes what is 
called a staphyloma. (See " Staphyloma.'^) 

5th, and lastly, the tissues of the eye may have been so 
disorganised by the destructive inflammation to which 
they have been subjected, that, although suppuration hoa 
not taken place in any one of them, yet still their integrity 
hag been so much disturbed that they are unable to recover 
themselves even when all the activity of the disease has 
ceased. The eye slowly subsides into a quiet state ; the 
sight instead of improving diminishes ; the tension of the 
globe is lessened, and gradually gets softer ; ultimately 
sight becomes quite extinct, and the eye shrinis. The 
Titreons in such cases atrophies, diminishes in bulk, loses 
its consistency, and becomes serous and fluid as water. 
With this shrinking of the vitreous, the retina becomes 
detached ; for, losing its anterior support, it falls forwards 
and separates itself from the choroid, retaining only its 
connexion with the sclerotic at the optic nerve entrance 
and the ora serrata. 

Whilst all these changes are going on, the sclerotic case 
gradually accommodates itself to the wasting of the parta 
within it, and shrinks to a corresponding degree, contract- 
ing itself upon the atrophic remnants of the eye. 
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CHAPTER n. 

nrJUEIES TO THE EYE FROM BURNS, 80ALBS, AND 

CHEMIOAii AGENTS. 

onnnLLL bffbcts of bschabotics on thb ste — thb sffbcts pro- 
duced BT, AND THB TRKATMENT FOB INJ0BIB8 TO THB ETB FROM 

QUICK LIMB, MOBTJLR, UMB-PLASTBB, AND OTHBB COMBINATIONS OF LIMB 

SCALDS AND BURNS OF THB BTB — TRBATMBNT OF FUNGOID GRANULATIONS 
AFTBB A BURN — THE BFFBCTS CAUSKD BT, AND TRBATMBNT OF, INJURIB8 
FROM STRONG SULPHURIC AND NITRIC ACIDS, TINBQAR AND DILUTB 
ACETIC ACID, AND STRONG ALKALIS. 

In oonsidebing the injuries inflicted on the eye from 
bums, scalds, and chemical agents, it will be noticed that 
there is a certain similarity in the effects they each pro- 
duce on the tissues with which they are brought in contact, 
and that the process of repair which follows is also in each 
very identical. There are, however, certain peculiarities 
which usually serve to distinguish the agent by which the 
injury has been caused, and to demand for it some special 
treatment. The severity of the injury may vary from a 
mere irritation of the eye, to an actual destruction of the 
part upon which the escharotic has acted; and between 
these two extremes every gradation may be met with. 

When the injury is confined to the ocular or palpebral 
conjunctiva, if it does not reach deeper than the epithelial 
layer, though it is sufficient to dull and whiten the surface, 
the damaged epithelium will be idtimately shed, but it will 
be again reproduced, and little if any indication will be left 
to mark the site of the wound. The same may also be said 
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if the injury is limited to the epithelial layer of the cornea, 
except that there is then a greater risk of it lighting up a 
general uiflanimatioo of the eye than when the conjunctiva 
covering the sclerotic ia the part only affected. 

If, however, the injury extends deeper than the epithe- 
lium, Bo aa te include the connective tissne on which 
it rests, the whole thickness of the mucous membrane 
will be destroyed, and a slough will form, which will slowly 
separate before any attempt is made to repair the gap. 
When such complete destruction of the part ensues, the 
space is not filled up by a growth of new tisane, but the 
wound is gradually closed by a di-awing together of ita 
sides, and a contracted cicatrix is formed. This contrac- 
tion is one of the terrible results which follow a large loss 
of the conjunctival membrane, and it is the cause of the 
serious deformities which are so common after bums, or 
scalds, or injuries from lime of the mucous membrane of 
the eye and eyelids. But when the cornea is the part 
deeply bomt or deeply injured by lime, or some other 
chemical agent, the result is still more severe. A slough 
of the entire thickness of the cornea may destroy the 
eye ; or a tedious ulceration with inflammation of the true 
corneal tissue may follow, which may terminate by flie 
formation of a dense leucoma on one part of the cornea, 
whilst the rest of ita sorface may be rendered hazy by 
interstitial deposits. 

Another very frequent and distressing result of this class 
of injury to the eye is Symblepharon, or union of the inner 
surfaces of the eyelids to the globe. (See article " Sym- 
blepharon.") 



Quick Like, or lime before it has been slaked by the 
addition of water, is the most destructive agent that can 
come in contact with the surface of the eye. If it is in 
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snjBBioient qtiantity, and is allowed to remain long enough 
in apposition, absolute destruction of the part ensues, a 
slough follows, and complete loss of the eye is a not in- 
frequent result. In the smallest quantity it is a most 
powerfrd irritant : a spasmodic contraction of the orbicDlaris 
tigh% dosing the Uds upon ihe globe, and a copious flow 
of tears, follow the introduction of even a particle of lime 
into the eye. The rapid secretion of tears, which is always 
excited by the presence of a foreign body on the surfiu^ 
of the eye, is, as a rule, beneficial in helping to dislodge 
and wash it towards the inner canthus ; but in the case 
of lime, the tears slake what lime is yet unslaked, and so 
tend to increase the rapidity with which it carries on its 
work of destruction. The lime absorbs rapidly all moisture 
from the conjunctiyal surface of the lids or globe with 
which it is in contact, and as it slakes acts as a most 
powerful escharotic. The epithelium is at once whitened 
and destroyed, and a sharp clear line will indicate the 
boundary of the part which has been affected by it ; outside 
this boundary the conjunctiva is excessively red and more 
or less chemosed ; and the lids, if the injury is severe, are 
(edematous. 

K the epithelium only is destroyed, it will be replaced, 
and no markings of the injury will remain ; but it is seldom, 
if ever, that the action of omslaked lime is thus limited ; 
the whole thickness of the tissue with which it comes in 
contact is usually destroyed by it, and dense contracted 
cicatrices are the result. 

The effect of lime upon the cornea is most disastrous : if 
it is allowed to continue one or two minutes in contact vrith 
it, immediate death of its entire thickness follows, a slough 
forms, and the eye is lost ; but, even when its action is less 
severe, and the direct damage it inflicts is comparatively 
superficial, affecting the epithelial layer and involving only 
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to a slight extent the true corneal tissue, still the ultimate 
result ia often complete loss of, or irreparable damage to, 
tiie eye ; an acute or a subacute form of comeitie is set 
np, which may not anbside until after the cornea has given 
way by ulceration, or a portion of its surface has sloughed; 
or the inflammation which has been excited may extend 
backwards and involve the deeper tissues of the eye, causing 
a general ophthalmitis. K the eye is not destroyed, a 
dense leucoma may mark the site of a partial destruction 
of the true corneal tissue, or the cornea may have become 
nebulous either from superficial ulceration, or from inter- 
stitial deposits resulting from the attack of keratitis which 
the lime had induced. 

Treatment. — The first course to be adopted is, to remove 
as qiuckly as possible every particle of lime from the eye, 
and at the same time to arrest the further destructive 
action of any fragments which may be still sticking to the 
conjunctival epithelium. For this purpose a, little sweet 
oil should at once be dropped into the eye, and the upper 
and lower lids being everted in turn, the bits of lime 
should be gently lifted away with a fine spatula or spnd. 
Having removed all that can be seen, tlie upper lid being 
everted and the lower one drawn down by the finger of an 
assistant, a stream of tepid water should be gently syringed 
over the front of the eye and the inner atirface of the lids, 
so as to wash away any small pieces which may have es- 
caped notice ; but before closing the lids, two or three 
more drops of oil should be dropped in. The oil seems to 
afford ease by lubricating the surface, and, for the time, 
taking the place of the epithelium which lias been de- 
stroyed. 

The application of oil to the eye may he repeated during 
the next twenty-four hours at intervals of two, three, or 
four hours if it gives comfort to the patient. A fold of 
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linen dipped in cold water should then be placed over the 
eye, and kept moist by being wetted with a sponge as often 
as necessary to prevent its becoming hot or dry. If fhe 
patient is seen by the surgeon very early after the accident, 
the eye may be syringed out with a little weak vinegar and 
water, or the dilate acetic acid and water, about the 
strength of one drachm to one and a half ounces of water. 
An acetate of lime is thus formed, which is innocuous ; but 
for this treatment to do good, it must be resorted to imme- 
diately after the introduction of the lime ; and as such a 
chance is rarely afforded the surgeon, I think the use of 
oUTeoUin the first instance wiU generaJly be found pre- 
ferable. For the first two or three days after the injury 
soothing applications are best suited, and the cold water 
dressings to the eye should be continued, or a lotion of 
belladonna may be substituted if the eye is very painftil. 
Opiates should be given at night if the pain prevents sleep. 
The treatment which will have to be continued will 
depend very much on the extent of damage the eye has 
sustained. K it has been confined to the conjunctiva of 
the lids or globe, and has not affected this tissue very 
deeply, there will be more or less conjunctivitis with a 
muco-purulent discharge, which will require after a few 
days, the use of some mild astringent, as a solution of 
Argenti Nitratis gr. j. ad Aquse Jj., a few drops of which 
should be dropped into the eye twice or three times daily ; 
or a lotion of Zinci Sulphatis gr. j. ad Aquse ^ j., or of 
Aluminis gr. iij. ad Aquae ^j., maybe used to wash the eye 
with frequently, allowing a little each time to run into the 
eye. The margins of the lids should be anointed every 
evening with a little unguent, cetacei to prevent their gum- 
ming together. But if the destruction of the conjunctiva 
has been more severe, and sloughing or suppuration is 
threatened, or if the cornea has been involved and there is 
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inflammation uf the corneal tissue, or if, as is not un- 
frequent, the whole eje is painful and inflamed, soothing 
applications are best suited, and these may be applied 
either hot or cold according a* they afford the greatest re- 
lief to the patient. Those parts -which have had their 
vitality actually destroyed by the lime will become slougliB, 
and will have to be detached from the living tissues before 
repair will eommeuce. The increased vascular action whicH 
aceonipaniea tliis process of the separation of the sloughs, 
will not allow of any stimulating application to the eye. 

As the tendency of severe injmies to the eye is to produce 
great prostration, the patient should, from the very be- 
ginning of the treatment, be well supported, not necesr 
sarily by stimulants, but certainly with a liberal meat diet. 
If there is much pain and restlessness, opiates shoiUd be 
given to procure sleep. 

One of the most distressing cases of injury to' the eyes 
from lime which ever came under my caro, and, at the same 
time, one which illustrates well its terrible eseharotic 
effects, occurred under the following circumstances, The 
patient was an engineer in a large brewery, and as he was 
walking along heedlessly, he casually passed a vat which 
was being cleansed out with some lime and water. Just at 
that moment the lime which had caked was being stirred 
up with a stict, and the person, who had the stick in his 
hand gave it a flick to detach a mass of lime which was 
clinging to it. By a strange combination of circumstances, 
portions of this mass of lime struck the engineer, and en- 
tered each of his eyes. He came under my care on the 
following day ; both eyes were irreparably lost, both cornea? 
were destroyed. He continued under treatment, and both 
eyes suppurated. The lime, no doubt, when it entered the 
eyes, was in the act of slaking. 
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Case V. — Injury to tlie eye from limey followed by sup^ 
puration of the cornea and complete loss of the eye* 

Thomas M., cet. 12, a plasteref's boy, was admitted 
into the Hospital on June 5, 1863. One month previously 
a boy threw a handful of lime at him, and a portion of it 
entered the right eye. The eye at once became very pain- 
ful and inflamed, and ever since it has been getting 
steadily worse. 

State on admission. — ^The parts chiefly affected by the 
lime are the cornea, and the conjunctiva immediately be- 
neath its lower margin. The whole cornea is suppurating, 
and looks as if it would slough ; and there is a large slough 
of the conjunctiva near the lower border of the cornea 
which has not yet separated. 

June 9. — The cornea has sloughed, and the eye is con- 
sequently lost. 

June 12. — ^As the boy was suffering considerable pain, 
Mr. Bowman excised the lost eye. The boy soon recovered 
from the operation, and was able in a few days afterwards 
to leave the Hospital. 

MoRTAE, Lime, Plarter, and the other combinations of 
lime used for building purposes, differ only in degree from 
lime in the way in which they affect the eye. Their action 
is not quite so rapid or so acute as imslaked lime ; still, if they 
are allowed to remain a sufficient time in contact with the 
eye or with the conjunctiva of the lids, similar results are 
produced ; sloughs may be formed, and suppuration ending 
in complete destruction of the eye may follow. 

The same nebulous and whitened state of the cornea, 
and the same contracted cicatrices of the conjunctiva, and 
union of the lining membrane of the lids to the surface of 
the globe, follow the introduction of these materials into 
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the eye as in the cases of unalalced lime ; biit, as their ftc- 
tiou is slower, the injury they Lnftict is usually less severe. 
Fresh made and moist mortar or liiue plaster is much more 
deleterious than dry or old. 



Case VI. — Large svperfieial hum af the conjunctiva of llie 
eye from lime plaster used in makiiuj the ceiliwj of a room. 
James D., ait. 26, a bricklayer, came to the Hospital 
on Aug. 1, 1865, suiFering from an injury he had re- 
ceived to the eye ten days previfiualy. He was at the 
time of the accident eng^aged plastering a ceiling when a 
large piece of the fresh liine plaster fell into the left eye. 

Present date. — The epithelium of the conjunctiva of 
the globe is whitened and swollen to the extent seen in 




fig, 4. A clear sharp lino marks the exact extent of the 
injury, both above and below. Within these lines all the 
epithelium of the conjunctiva is of a greyish white, with 
here and there minute spots of ecchj-mosis ; beyond these 
boundary lines both above and below, the conjojictiva is 
excessively red, its capillary network being fully injected. 
The conjunctiva of the lower lid is not affected, the in- 
jury being entirely confined to that which covered the 
lower half of the eye. The lower half of the cornea haa 
completely lost ita biilliaucy, and is whitish and semi- 
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opaque. The eye is excessively painful. The pupil, part 
of which only can be seen, acts well. 
He was ordered a lotion. 

Glycerine Jj. 

AqusB destillat. ^^ij. M. fl. lotio. 

To bathe the eye. frequently with the lotion, and to allow 
each time a little of it to run into the eye. 

August 4. — The eye still very painful. To continue the 
lotion, and to apply over the brow of the injured eye 

Extract belladonnaB )^ij. 
Glycerine Jj* M. ft. liniment 

and to take pil. saponis c. opio gr. v. every night, if in much 
pain. Tinder this treatment the eye gradually recovered, 
and on 

August 25, the report states; there is an irregular 
nebula of the lower half of the cornea, which has now 
recovered its brightness, and in parts, its transparency. 
A broad cicatrix of the conjunctiva marks the seat of the 
injiuy. The epithelium is restored, but the conjunctiva looks 
puckered and tight. There is no symblepharon, or union 
of the lids to the globe. 

Case Vll. — Severe injury to the eye from fresh mortar, 

George P., set. 8, was brought by his mother to the 
Hospital on March 18, 1865, having the day previously 
received a severe injury to his left eye from some fresh 
made mortar. 

History. — Yesterday he was climbing up a ladder placed 
against a house which was being repaired, when a mortar 
boy called to him to get off; but as he did not immediately 
comply with his order, he pelted him with some ft^sh 
mortar which he had by him, and some of it entered the 
left eye. Tlie boy immediately suffered great pain in the 
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eye, and hastened home. Hig mother wualied away the 
mortar irom the front of the eye as well as she could, and 
dropped in some sweet oil. 

On examination, the conjunctival surfaces of the lower 
half of the globe, and of the lower lid, seemed quite de- 
stroyed ; the epitheli'im was of a yellowish-white, and 
looked in a sloughing state. Nearly the upper and outer 
half of the cornea was clear and uninjured, but the re- 
mainder of it was bluish -white, and semi-opaque. A 
portion of the conjunctiva of the upper lid waa also in- 
volved in the injury. A good deal of mortar was still 
sticking to the surface of the eye, and lying beneath the 
lids. 

All the loose mortar was carefully lifted from the eye 
with a fine scoop, and the surface of the eye washed with 
a gentle stream of tepid water. 

The mother was told to repeat the drops of olive oil 
into the eye three or four times daily, and to keep a fold 
of linen wet with a lotion of 

Glycerine Jje«). 

AqiuB 5^J9fl- M. ft. lotio. 

March 22. — The eye is less painful. There is a large 
superficial slough of the conjunctiva of the lower lid, which 
has not yet separated. The conjunctiva of tlie lower half 
of tlie globe is still whitened. 

Aj'rU 6. — Sloughs of conjunctiva have separated from 
the lower lid and from the lower half of the eye, and 
union has already commenced between the opposed sur- 
faces of tlie lower lid and globe. 

Aj/ril 10. — From the contraction and cicatrization which 
are taking place on the inner surface of the lower lid, 
which is now nearly united to the globe, the eyelashes 
have been drawn completely inwards, so as to brush against 
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the cornea. For the relief of tliis entropion, I excised the 
whole row of lashes. From this operation great relief 
was obtained. 

Fntm this date the lad prafiresseil favourably, and made 
a much better recovery than miyht have been anticipated : 
lor the injur)-, though very severe, did not involve the 
tissues very, deeply. He was discharged the Hospital 
with a useful eve. 
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Fig, 5 represents the state of the eye when the boy 
left the Hospital. There is a large Beahy cicatrix of the 
conjunctiva which extends from the oaruncle on to the 
cornea, the lower and inner third of which is covered by 
it. The rest of the cornea is clear. There is a good 
circular pupil which acts well. The lower lid, the eye- 
lashes of which I excised on account of the entropion, is 
united to the globe. 

Bdens and Scalds op the Ete.- — Hot fluids, according to 
the intensity of their heat, redden, vesicate, or even destroy 
the eonjimctival' surface of the eye or lids with which they 
come in contact. They produce the same immediate effect 
on the conjunctiva,of the eye as they do on the skin cover- 
ing the body ; but the delicacy of the textures of the eye, 
and the importance of the integrity of each for the well 
doing of flie whole, vender what would be a slight scold 
elsewheie, ii sevoiv injury to tlic eye. 
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A Scald, if at all severe, whitens the surface, vesicates 
the epithelium, and induces a general redness of the con- 
junctiva of the eye and lids. 

If it is slight, a niera reddening of the part with some 
conjunctivitis will follow, which will in all probability ter- 
minate favourably jn a few days. Wlien the scald is more 
severe, the epitheliiini is whitened and destroyed, vesicated, 
and afterwards detached; but if the bum extends no 
deeper, it will be replaced. In all severe scalds there is a 
risk of an extension of the superficial conjunctival inflam- 
[Qiition to tlie deeper tissues of the eye. But if the scald 
should have gone beyond tJie epithelium and involved the 
liubjacent connective tissue, the injury will be necessarily 
more severe, not imly in its direct effects, but in the 
subsequent cicatrization and coiiti-action which must 
follow. 

It is, however, comparatively seldom that hot fluids 
iiflect deeply the tissues of the vye : the rapid flow of tears 
which follows their introduction speedily cools and dilutes 
them, and prevents that severe mischief which would other- 
wise ensue. 

Wlien the cornea is scalded, the danger to sight as well 
as the cliance of an extension of the inflammation to the 
deeper parts of the eye is increased. The most frequent 
sources of scalds are from boiling water, and splashes of 
hot fat or oil in cooking. 

Burns of the Eve are frequently met with in tlie Royal 
Loudon Ophthalmic Hospital practice. They usimlly 
occur amongst the men who work in the iron ship biiUduig 
yai-ds, amongst engineers, boilermakers, or men employed 
in metal casting. They are a frequent complication of 
other injuries : thus, in turning a bar of heated iron which 
hu« to be welded or hajumered out, the hot end may itcci- 
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dentally strike the eye with considerable force ; a bum is 
thns inflicted, but this is often secondary in importance to 
the damage done by the blow. Sometimes the eye is struck 
with a small fragment from a red-hot rivet, which lodges 
between the eye and the lower lid ; and in such a case the 
eye* often suiBPers an injury quite independent of, but in 
addition to, the bum. 

Bums, however, are very commonly quite uncompli- 
cated ; scales of hot iron will fly oflF whilst being struck 
with the hammer, or sprays of molten metal in casting 
will strike the eye, and become lodged between the globe 
and the lower lid, and produce an eschar of the tissues 
with which they are brought in contact. I have frequently 
had to remove beads of metal which had evidently been 
brought against the eye in a fluid state, and gravitated to 
the sulcus in which I found them. The injuries which 
splashes of hot metal inflict, although sometimes very 
severe, are often wonderfully slight. One would reasonably 
expect that if even a small quantity of molten or red-hot 
metal was brought into contact with the eye, the heat 
would be so great as either to bum through the conjunc- 
tiva and sclerotic, and cause an immediate death of the 
entire thickness of the external coats of the eye ; or else 
certainly that such a bum would be inflicted that a local 
superficial slough of the sclerotic would follow. But 
such is by no means the general rule : the copious flow 
of tears which is excited the moment the hot metal 
touches the eye rapidly cools it, and to this may be partly 
attributed the limited action it seems generally to exert 
on the surface with which it is brought into contact ; but 
it is also probable that, as has been suggested, the hot 
metal immediately converts the first drop of moisture which 
meets it into steam, and that a thin film of steam is thus 
at once interposed between the metal and the surface of 
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the globe, and by it the atition of the hot metal ou the eye 
is considerably retarded. 

One of the most remarkable cases on record of this kind 
is that related by Mr. HutchiuBou in the Boyal London 
Ophthalmic Hospital Reports, vol. i., p. 217. The sub- 
ject of this case was an out-patient who came under Mr. 
Hutchinson's care when he wa.s on duty for Mr. Dixon. 
" He was a very healthy man, employed in an iron foundry. 
It appeared that whilst at work some of the molten metal 
[at a white heat) had been spurted into his left eye. It 
had struck the globe over the lower edge of the cornea and 
the adjacent part of the sclerotic. One of his fellow- 
labourers removed the metal, after it had solidified, with 
some difficulty, on account of its adhering firmly to the 
charred tissues. It had in cooling been accurately moulded 
upon the surface of the globe and the edge of the lower 
eyelid. So severe a burn might have been expected to 
mduce serious consequences. The affected parts of the 
cornea and sclerotic, which included the greater part of the 
thickness of each, but withont actual perforation, sloughed 
off, as also did some of the palpebral mucous membrane. 
The globe itself, however, did not inflame. In the healing 
of tlje scar, the pupil was drawn downwards by puckering 
of the iris at its attached margin, but perfect vision waa 
retained." ..." Some adhesions between the globe and 
the lower lid resulted, but they do not constitute any 
material deformity or occasion the man much inconve- 
nience." 

It is seldom that so large an eschar separates without 
perforation of the sclerotic, or without inducing such an 
inflammation of the eye as to end in its complete destruc- 
tion. When a slough of the entire thickness of the sclero- 
tic follows a bum, causing a complete apertiu-e in that coat, 
loss of the eye is generally the result ; but even to this there 
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may be an exception, and the following very interesting 
case occurred in my practice at Moorfields. 

The bum, which was very severe, was caused by a large 
triangular piece of red-hot iron becoming wedged between 
the lids at the inner angle of the eye. The inner third of 
both lids were so burnt that their vitality was destroyed, 
and that portion of them became detached as sloughs. 
The point of the hot metal which rested against the 
sclerotic caused a slough of the entire thickness of that 
coat, which became detached, and an aperture of the size 
of a small pea was made, through which the black choroid 
could be seen shining. The conjunctiva of the inner third 
of the globe was completely destroyed, but at no other 
point than that mentioned was the sclerotic affected. The 
eye, notwithstanding this severe injury, did not become 
generally inflamed, and the sight continued good both 
during and after the separation of the slough of the 
sclerotic. As far as I could judge, by closely examining 
the aperture in the sclerotic from day to day, no attempt 
at closure of the wound was made by that structure. The 
edges of the aperture did not appear to granulate, but they 
continued to look sharp and clean, as if the opening had 
been punched out with a small punch. 

The wound was eventually filled in by granulations from 
the lower lid, which united with those on the surface of 
the globe, and so gradually closed around the gap, and one 
granulation could be seen projecting into it. 

As cicatrization proceeded, the opening in the sclerotic 
became completely closed by symblepharon, or union of 
the lids to the globe ; but the eye became so much drawn 
inwards and fixed that it was rendered comparatively use- 
loss, as, excepting at one point, the man had double vision. 
The eye was so much inverted that the cicatrix of the 
lids slightly encroaclKnl upon the pupil. It wa^s quite im- • 
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JTeable, and was penuanently stationiuy at about one line 
to the inner side of the meeial line of the orbit. In conse- 
quence of the contraction of the cicatrix of the lids, he 
was able to open them to a limited extent. 

On March the 6th. of this year the patient came to ahow 
himself to me, and with that eye he was able to gpell words 
of No. 8 of Jaeger's teat-types. 

The impairment of aight seemed to be dependent partly 
on the effort he had to make to open the lida and adjust 
the eye to tJie object, causing a flow of tears, which 
obscured greatly his vision. 

The following are tlie notes of the case, from my case 
book : — 



Case VIII. — Seniere bum of Hie eye and both eyelids, involvini/ 
both the external attd eonjunet'ival sarfaceg of the Uds — 
SUmgh of the sclerotic, and afterwards closure of the aperture 
in the globe by «m<nt of the sclerolic with the grantdatioti* 
of the wownd of the lower eyelid. 

Jamea S., set. 21, a riveter, came to tlie Hospital on 
December 19, 1865, suffering from an injury he had two 
days previously received to the left eye. He was strikiucj 
a red-hot rivet, when a triangular piece of it, of the exact 
size and shape represented in fig. 6, be- 
came detached and lodged itself at the 
inuer angle of the eye. It was -wedged 
in, the point being pressed firmly against 
"the globe, and the broad end against 
each eyelid and the aide of the nose close to the caruncle. 
Both eyelids were (edematous, and there was an ash- 
coloured slough involving the inner third of the integu- 
ment of each lid, which extended to the aide of the nose 
for about one-quarter of an inch beyimd the caruncle. 
On examining the eye, the cornea was found iK-rfcctly 
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clear and transparent ; but at about a quarter of an inch 
below the lower and inner margin of the cornea there was 
a severe bum of. the eye, extending inwards as fSur as the 
caruncle, and involving the corresponding conjunctival 
surfaces of both eyelids. The patient progressed fia.vour- 
ably, and on December 28 the sloughs had separated 
from the external and internal surfaces of the lids, and 
left healthy granulating wounds. The burnt portion of 
the conjunctiva of the globe had also sloughed ; at one 
point, a little below the lower and inner margin of the 
cornea, where the end of the hot metal had rested, the 
bum had extended deeper, and a slough of the sclerotic 
of the size of a small pea, not yet detached, was now 
seen. 

January 1. — The slough in the sclerotic has separated, 
and through a nearly circular aperture, about the size of a 
small pea, the choroid is seen, on a level with, but not 
bulging through the wound. The eye shows no signs of 
inflammation, and the sight is good. 

Jamiary 5. — The granulations of the palpebral surfaces 
of the lids are uniting to those of the globe, and those of 
the lower lid appear to be gradually contracting roimd the 
aperture in the sclerotic ; one of the granulations is seen 
projecting into it. There is no irritation of the eye. 

January 9. — The sclerotic is now united to the palpe- 
bral surfaces of the upper and lower lids to about the inner 
third of their extent. The wound in the sclerotic cannot 
be seen ; the lower lid seems to have so completely imited 
to the globe as to have closed it. Tlie external wound of 
the lids has nearly healed. There is already a consider- 
able contraction inwards and drawing together of the eye- 
lids, diminishing to a great extent the palpebral aperture. 
The sight of the eye is good. He is able to read No. 4 
of Jaeger's t<ist-types. 
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March (1. — The man came to the Hospital to show 
himself. The contraction of the cicatrix of the lids has 
caused the eye to be drawn inwards to a line within the 
mesiaJ iine of the orbit, and to bo permanently fixed in 
this position. The cicatrix of the lids slightly encroaches 
on the pupil. The palpebral aperture is much diminished 

Fio, 7. 




in size, and on attempting to read and fix the eye on the 
object, there is a considerable flow of tears which impedes 
his sight. With difficulty he is able to spell words of No. 
8 of Jaeger's test-types. 

The description which haa been given of the effects 
resulting from scalds will apply also to bums, except that 
injuries from bums are usually more severe, and the burnt 
part immediately after the accident generally exhibits a 
drier surface. A slight bum wtU redden and vesicate as 
in a scald, but a severe one will char the surface, and leave 
it whitened and dried. The injury from bums usually 
extends deeper than in scalds, and there is consequently 
more suppuration and more frequent sloughing of the 
injured parts. 

A3 the destruction of tissues is more complete iu bums 
than in scalds, so the deformities which follow are greater ; 
and bad cases of contracted cicatrices, drawing the lids 
from their normal relation to the eye, or uniting their 
inner surfaces to the globe, are the common sequencies 
of extensive bums. 
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Treatment of Bums and Scalds. — The same principles 
which guide the treatment of burns and scalds in other 
parts of the body, are applicable to similar injuries to the 
eyes and lids. I have associated the treatment of the 
eyes and lids together, as they are very frequently involved 
in the one injury. 

Ist. In the early treatment of a bum or scald, it should 
be remembered that whatever application excludes the air 
most completely from the injured part, affords the greatest 
ease to the patient, and is the best for his well doing. 

2nd. That if the bum is severe, those portions of the 
tissues which have been deprived of their vitality will have 
to be separated from the living as sloughs, and that during 
this stage soothing applications are the most called for. 

3rd. The sloughs having separated, a granulating sur- 
face is exposed, and during this, the last or healing stage, 
stimulating applications do the most good. 

1st stage. — ^Whenthe patient is first seen, a few drops of 
olive oil should be dropped into the eye, and the lids then 
gently closed, and some cotton-wool laid loosely over them, 
which should be kept in its place by a single turn of a 
light bandage. 

The dropping of oil into the eye may be repeated two 
or three times during the day, and each time the bandage 
is removed, the eye and lids should be washed free of any 
discharge which may have accumulated, with a lotion of 

Glycerine Jij- 

AqujB Rosa3 Jij- 

Aquae destillat. ad 5^nij. Ft. lotio. 

If the lids are severely burnt or scalded, previously to 
applying the cotton-wool, lint soaked in carron oil, or 
equal parts of lime-water and linseed oil, should be laid 
over them ; but if the burn or scald is only slight, a little 
ung. cetacei on lint will be suificient. Opiates should be 
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given internally if the piitient ie suCFeriug much pain : 
they not only give ee&a and procure sleep, but they ex- 
ercise a specially beneficial coatrol over the suppurative 
action which has to follow. 

2nd stage. — li' the bum of the eye has been severe, and 
sloughs of the burnt tissue are beginning to separate, the 
cotton-wool pad may be left oft', and soothing applications 
will be found to do good. The eye should be frequently 
bathed with the glycerine lotion, so as to keep it free from 
discharge, or, if it is very painful, it may be fomented with 
the decoction of poppy heads ; or, if there is no granulating 
wound of the external surface of the lids, a fold of linen 
repeatedly wetted with a belladonna lotion, of the strength 
of three or four grains of the extract to the ounce of water, 
may be laid over the eye. If the lids have been badly 
burnt, and the sloughs are separating, a warm linseed 
poultice is the best application to hasten their detachment ; 
or, if this cannot be conveniently worn, a little wat«r 
dressing covered with oil silk is a good substitute. 

Serf aiage. — When the sloughs have separated from the 
eye, or from the mucous surface of the lids, or if the bum 
or scald has not been so severe as to have caused sloughs, 
but a conjunctivitis is present vritJi a free muco-piuTilent 
discharge, stimulants are required; of these, a lotion 
with one grain of sulphate of zinc or one grain of the 
nitrate of silver to the ounce of water may be used. The 
best application to a granulatijig wound of the lids after 
the sloughs have separat^^d, is an ointment of equal parts 
of the imguentum resime and ungnontum cetacei, spread 
on lint and applied to the surface. Any mild stimukt- 
ing ointment or lotion will, however, usually answer 
verj" well. 

The following cases are illustrations of bui-ns of the 
conjunctiva of the lid and globe from hot metal. 
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Case IX. — Bum of the conjunctiva from the lodgement of a 
piece of a red-hot rivet between the eye and the lower lid, 

Greorge S., set. 30, a boiler maker, engaged at iron 
ship building, applied to the Hospital on Jnne 26, 1865, 
suffering fix)m an injury he had that morning received to the 
right eye. Whilst striking a red-hot rivet a fragment of 
it, about the size of a small pea, flew off, and lodged itself 
at the inner angle of the eye between the globe and the 
conjunctiva of the lower lid. 

The conjunctiva of the lower lid near the inner angle, 
and the corresponding portion of the conjunctiva of the 
globe and the caruncle, the parts with which it had come in 
contact, were quite white, and the epithelium destroyed. 
Both the upper and lower lids of that eye were so oedema- 
tons that he was unable to open them. A fellow workman 
removed the piece of metal immediately after the accident. 
A copious flow of tears followed the lodgement of the 
foreign body. 

He was ordered to bathe the eyes frequently with a 
lotion of 

Glycerine Jij. 

Aquas Jvj. Ft. lotio, 

and to apply two leeches to the temple. 

The man continued his attendance as an out-patient, 
and in a few days a superficial slough of the burnt parts 
separated, and a healthy granulating surface was left, 
which soon cicatrized. The cicatrix which resulted drew 
the inner portion of the lower lid rather closer to the eye 
than normal, but not so much so as to cause the patient 
any inconvenience. The sight of the eye was unaffected. 
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Case X. — Bum of the conjv/nctiva from molten lead. 

John v., 60t. 37, applied to the Hoapital on July 23,1865. 
He was engaged working on board a ahip at the Isle of 
Dogs, when a pliunber, who was employed in a compart- 
ment just over his head, dropped some molten lead which 
he was running into a joint. It fell on his head ; but as 
he suddenly turned his lace upwards, a small quantity of it 
ran into the left eye, burning the portion of the conjunc- 
tiva of the lower lid and the globe, with which it came in 
contact. The cornea escaped injury, but on tlie burnt 
portion of the conjunctiva the epitheUuin was quite de- 
stroyed, and its surface was whitened. 

The man was ordered to use frequently a lotion of 

Gljcerine Jij. 

Aquee Jvj. Ft, lotio. 

A little of the lotion on each application is to be allowed 
to run into the eye, and a fold of linen wet with it, is to 
be laid over the closed lids. 

In eight days the burnt portion of the conjunctiva sepa- 
rated as a aJough, and left a granulating surface, which 
soon healed. The man recovered vritb a good eye, but a 
cicatrix remained which approximated the lower lid a little 
more closely to the globe than normal. The sight of the 
eye vvas unaSected. 

Case XI. — Bum of the eye from molten lead. 
Richard P., at, 21, a plumber, applied to the Hospital 
on April 25, 1805, suffering from an injury 
he had received the day before to the right 
eye. He was carrying a pot of melted lead, 
when luB foot slipped over a piece of wood 
and some of the molten metal splashed up 
into the eye. He removed a piece of lead of the exact 
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3!iai>e and si^e of that represented in the woodcut, wlii 
was moulded to the part of the eye againat which 
reBted. 

Pregent state. — The injurj' is confined to the outer eim 
of the ej'e. The epithelium of those parts of the eonJTu 
tiva of the upper and lower eyelids with which the mel 
oaine in contact is quite white, and apparently destroye* 
so also is the epithelial surface of the conjimctiva, jui 
along the outer margin of the cornea ; and tlie outer t 
lower third of the cornea is didled and whitened. 

The patient complained of the eje being very painAiL 1 

He was ordered 

Gljcerine ^Ij. 

AqiUB Jvj. Misce. Ft. lotio. 

To bathe the eye frequently with tlie lotion. Pil, Saponj 
c. Opio gr. V. to be taken every night if in pain. 

Under this treatment the patient progressed very sati 
factorily. 

The bum was more superficiiil than at first appearedfl 
the epithelium of the conjunctiva of the lids and eye beca 




detached, and over the injured part of the cornea then 
was left ail mieven cloudy 8iirfa<'e, on a lower level thai 
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the rest of the cornea. This gradually filled up, and tlie 
eye now presents the appearance represented in the fig. 9. 
The outer half of the cornea is leueomatous, there having 
been a superficial loss of the true corneal tisane ; but the 
inner lialf of the cornea is quite clear. There is no sym- 
blepharon, and the movements of the eye are perfect- 
In drawing the vroodcut, the finger was made to raise 
the upper lid so as to show the full extent of the injury to 
thee 



Fungoid Ghanolationb afteu a Bijhn. — Occasionally 
in bums of the eye or mucous membrane of the lids, after 
cicatrization and contraction have ceased, there remains 
a fun^gous-looking granulation. This is often a source of 
great annoyance to the patient : it keeps up a constant 
muco-purulent secretion, which astringent lotions will 
not arrest. The treatment is simply to snip it off close 
to the conjunctival surface with a fine pair of scissors, 
and afterwards to use a slightly astringent lotion for a few 
days, Buch as a weak solution of alum and zinc ; three or 
fonr grains of the former and one of the latter tn the ounce 
of water. 

Case XII. — Bvm of the conjv/netiva of the lower ltd awl 
the globe from tfie lodgement of a piece of hot iron ; Jleshy 
granulation of the eicutrix, 

Samuel H., set. 31, engaged at some iron-works, came 
to the Hospital July 24, 1865, suffering from the effects of 
a bum he had received to the left eye. He stated- that 
about Ijist Easter he was working with a st^am hammer, 
when a fraj^ent of hot iron flevr into the eye, and became 
lodged between the lower lid and the conjunctiva of the 
frlobe, close to the external canthns. It was in contact with 
tlie eye for several minutes before it was removed by a fellow 
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workman. Immediately on the introduction of the foreign 
body there was a great flow of tears, so that when the 
piece of metal was removed it was quite cold. The injured 
parts have now healed, but a dense cicatrix remains, which 
draws the lower lid at that point closely towards the globe. 
The object of his present application to the Hospital was to 
get relieved of a large fungous granulation which was 
growing from the cicatrix. This I removed with a snip 
of a pair of scissors. The part at once healed, and he 
ceased his attendance as an out-patient. 

Strong Sulphuric and Nitric Acids act chemically on 
the tissues of the eye, and if in sufficient quantity causo 
disorganisation of the parts with which they are brought 
in contact, producing superficial or deep sloughs. If the 
opposed surfaces of the palpebral and ocular conjunctiva 
are thus destroyed, deformity fit)m the contraction of the 
cicatrices, and from symblepharon, will occur after the same 
manner as I have related in cases of bums from hot 
metals, quick lime, or any other escharbtic. 

The action of a strong acid on the eye, even in the 
smallest quantity, is that of a powerful irritant ; it produces 
great pain and smarting, more or less oedema of the lids, 
and a constant flow of tears with intolerance of light, 
which may last for many days afterwards, even though 
the actual injury inflicted does not extend beneath the 
epithelium of the ocular conjunctiva. 

The rapid flow of tears, however, which the irritation of 
the acid instantly excites, quickly dilutes it ; and if it is 
only a drop or a small splash which has entered the eye, 
the injury which it inflicts is comparatively slight and 
completely remediable. 

When the cornea is injured by nitric or sulphuric acid, 
if its action extend beyond the epithelium to the lamellated 
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corneal tissue, a euppurative comeitis is very apt to follow, 
which will greatly dama^ if it does not entirely destroy 
the eye. 

Sulphuric acid, on account of its ivell-known burning 
properties, is often selected as an agent of revenge, and 
is thrown over the dress or in the face of the offending 
person, and not unfrequently tie eyes are injiu^d by it ; 
iir occasionally in chemical works, splashes of nitric or 
sulphuric acid accidentally fly into the eye. 

In injuries to the face from strong acids, the eyelids are 
more liable to suffer than the eyes ; large portions of the 
integuments of the lids are often destroyed, and become 
detached as sloughs ; great contraction accompanies the 
process of cicatrization which follows, and the worst and 
most intractable forma of ectropion are produced. In such 
cases the lost integument is not replaced by a complete 
regrowth ; the wound is partially healed by a thin cicatrix 
tissiie, but principally by a gradual contraction or pulling 
together of its edges, borrowing as it were from the skin 
in the immediate vicinity, by drawing upon it to effect a 
closure of the gap. In one patient under my care, whose 
ease I have cit*;d in the article on Ectropion, tlio integu- 
ment of the light upper eyelid was in a great measure 
destroyed by strong nitric acid ; a slough formed, and as 
cicatrization afterwards advanced, the upper eyelid became 
completely everted, its tarsal edge being drawn upwards 
to within a quarter of an inch of the eyebrow, with which 
it was parallel 

Treatment of injuries from gtrotig acvl*. — If the patient is 
seen very shortly after tbe accident, the eyes ehoidd be 
gently syringed out with some weak alkaline solutiim, such 
as Potassffi Bicarb, or Sodse Sesquicarb. gr.v., Aq. destillat. 
^j., to neutralise any acid which may yet remain: or if 
this cannot be at once obtained, t4:-pid water sliould be used. 
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A little olive-oil should be then dropped into the eye, and 
this may be repeated two or three times a day if it gires 
eaae. The lids being now closed, a layer of cotton-wool 
should be laid loosely over them, and a single timi of a 
bandage passed round the head to keep it in its place. The 
afber treatment should be conducted in the same manner 
as that described for bums of the eye from hot metal, 
lime, &c. As long as the eye is irritable, and unable to 
bear the light, only soothing applications should be used ; 
but when all irritation has passed away, if there is any 
conjunctivitis with a muco-purulent discharge, the use of 
a mild astringent will be found beneficial. 

When the lids are much burnt with a strong acid, an 
alkaline dressing should be used for the first twenty-four 
hours, and lint dipped in a mixture of Cretse preparat. jj., 
01. Lini ^ j., should be laid over them, then a layer of 
cotton-wool, and a turn of a bandage over the whole to 
keep them in situ. The ordinary carron-oil, or equal parts 
of lime-water and linseed-oil, may be afterwards substituted 
for the chalk dressing, and continued until the sloughs 
begin to separate. The after treatment to be pursued 
should be the same as that recommended for bums. 

Case XIII. — Injury to both eyes and the integuments of th^ 

face from strong nitric acid. 

S. R., set. 25, by profession a wizard, applied to the 
Hospital May 12, 1865, on account of an accident he 
had met with the day previously, whilst preparing a 
galvanic battery for the performance of some of his tricks. 
He was filling a porous pot with some strong nitric acid 
when the sides of the jar suddenly gave way, and the acid 
was splashed up into his face, some of it going into each 
oye. A copious flow of tears immediately followed, and 
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the lids BOOH beca^me awolleu, and since theu he has been 
unable to open the eyes. 

Present state. — Both lids are much swoUen and a>de- 
matons, so as to prevent hia opening theui ; and there are 
two or three small Buperficial yellow eschara, from the 
action of the nitric acid on them. There are also several 
yellow eschars on difltrent parta of the face. On drawing 
apart the lids so as to examine the eyes, there is seen an 
oedematouB conjimctivitia of both eyes ; but in the right 
eye the cornea is steamy and rongh, evidently from a drop 
of the nitric acid having come in contact with it, and de- 
stroyed a portion of its epithelium. In the left eye the 
cornea has escaped, the acid only having affected the con- 
junctiva of the globe and lids. The injury to both eyes 
is, however, quite auperficial, and has effected no serious 
damage. Tbis' must be explained by the abundant flow of 
tears which followed the instant the acid entered the eyes, 
causing it to be so rapidly diluted that its caustic proper- 
ties were at once destroyed, and it was tlius made to act 
only as a powerful irritant. 

He was ordered to bathe the eyes frequently with a 
lotion of 

Glycerine 5] ■ 

Aqiue deEtillat, Jvij-, 

and to apply to the right temple two leeches. 

To the bums about the face he was ordered to apply 
lint soaked in carron-oil. 

May 16. — Very much better. Has no pain in the eyes. 
There is some rauco-punilent discharge from the eyes, but 
the cornea of the right is regaining its natural transparency. 
The swelling of the lids has diminished, but there is still 
aome oeilema, preventing his keeping them open. 

From this date he progresseJ iinintfrruptedly, A lotion 
of Ziuci 8ulph. gr. j. ad AquEpJj. was ordered, to arrest the 



56 INJURIES FROM DILUTE ACIDS. 

slight muco-purulent discharge which continued for a short 
time. 

Vinegar, dilute Acetic Acid, or any of the weak or dilute 
acids act as irritants to the eye ; and although they do not 
immediately destroy any of the tissues with which they 
may be brought into contact, yet they often give rise to 
an ophthalmia which is the cause of much suffering, and in 
some instances even of dancer to the eye. The primary 
^tMsnt ^^nended in I »».of ^uxj .^m Z^ 
acids is equally applicable to those occasioned by the weak 
or the dilute. Kseen early, the alkaline solution should be 
used, and afterwards, either soothing or astringent appU- 
cations, according to the directions already given in the 
treatment of bums from quicklime, hot metal, &c. In all 
injuries to the eyes from chemical agents, a solution of 
the antidote should be first used if the patient is seen 
sufiiciently early to render its application of service. As 
in the cases of injury from an acid an alkaline solution 
was recommended, so in those from a strong alkali, such 
as caustic potash or soda, an acid solution of 3 j. of vinegar 
or of the dilute acetic acid to the ounce of water should 
be syringed over the front of the eye and palpebral 
surfaces of the lids. 
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PEKETRATISO WOUNDS OP THE EYE, AND OTHEE INJURIEH 
OF THE COBNEA AND IBIS. 



Wounds op the Coesea and Solehotic— A simple punc- 
ture of the cornea with a fine aharp-pointed InBtrument, 
provided no other texture of the eye is involved, is almost 
liannleaa : it rapidly heals, and no inconvenience is expe- 
rienced. The same indeed may be said of a simple 
puncture of the sclerotic with a fine needle ; but such 
ponctures are rarely produced by accident, and it is only 
the exjierience of the surgeon, -wlio has to make them for 
the purpose of operating on the parts within the eye, wliich 
enables him to speak of the remarkable freedom from 
danger of these wounds. When the result of accident, 
they are very generally complicated either by injury of 
the deeper structures of the eye or by a certain amount of 
contusion. 

A wound of the cornea, even though the lens or the iris 
U.' implicated, is less fatal to the eye than a similar wound 
i li the sclerotic. In the former the ha-morrhaf^, if the iris is 
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wounded, is into the anterior chamber, and the blood 
mixing with the aqueous is speedily acted on by it, and in 
a few days absorbed ; whereas in the latter, if hsemorrhage 
ensues, it is into the vitreous, and frequently also between 
the choroid and retina. Blood is very slowly absorbed 
by the vitreous, whilst the function of the portion of 
retina displaced by a clot is irreparably destroyed. In 
addition to this, wounds of the sclerotic are sometimes 
difficult to heal, and this especially if the cut is at a 
distance from the margin of the cornea. They will oc- 
casionally remain patulous, and show no attempt at 
union. Wounds of the cornea on the contrary heal 
very rapidly. The peculiarly unyielding nature of the 
sclerotic may in 'a great measure account for this dif- 
ference in the capacity for primary union in the two 
structures. The fcomea is specially soft and pliable, and 
capable of accommodating itself rapidly to the altered 
condition of the globe, when rendered soft by a sudden 
partial evacuation of its contents; whUst the sclerotic 
maintains its cup-like shape, and adapts itself but slowly 
to a diminution of the parts within : hence it is that in 
wounds of the sclerotic where only a small quantity of 
vitreous has escaped, there is a tendency for the lips of 
the wound not to come accurately together, and a conse- 
quent inability for primary union. If, however, you can 
succeed in bringing the edges correctly in contact, union 
will take place as quickly as in the cornea. This fact 
was exemplified in two cases which came under the 
care of Mr. Bowman at the Royal London Ophthalmic 
Hospital. In the first patient there was a wound in the 
sclerotic which had remained patulous for three days ; and 
in the second, no attempt at union had taken place one 
week after the accident, yet, in each case, immediate union 
followed after the edges of the wounds had been brought 
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into accurate apposition by a single fine thread auture. 
Tliat wounds in the sclerotic will heal readily when 
their margins are in accurate apposition is witnessed 
in the frequent results of tlie operation of iridectomy, 
where the incision is made in the sclerotic, though only 
at a short distance from the cornea. The wound seldom 
gives any trouble, but unites bj primary union. 

Occasionally a eystoid cicatrix is formed, but this I 
believe is generally due to the edges of the wound from 
some cause or another not coming into close contact, and 
in consequence a too abundant formation of cicatrix tissue, 
which gradually yields before the outward pressure of the 
parts within the eye, and becomes thinned and bulging. 

The cicatrix tissue of a wound in the sclerotic is semi- 
transparent as in tendon.* 

Case SIT, — Wovnd of the sclerotic; escape of vitreous ; 
closed by a tingle sUlch ; favourable result. 

John M., set. 25, was admitted into the Hospital October 
31, 186.% under Mr. Bowman, on account of an injury he 
had received to the left eye three days previously. He 
was at work with an iron pimch when a small fragment of 
it flew off and struck the sclerotic on the inner side of the 
cornea close up to its margin. The piece of metal stuck 
in the wound, and was pulled out by one of hia fellow 
workmen. 

Stale on admission. — There was a small horizontal wound 
in the sclerotic at the inner side of the cornea about J inch 
in length. The edges of it were not in apposition, and 
through it vitreous wa« oozing. The anterior chamber 
was excessively deep — about three times its natural depth ; 
and the plane of the iris was sloping backwards. The 
aqueous was serous. The tension of the globe was - T 3. 

• Bo*mi.ii ofi tlif Eyr. 
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and vras daily diminishing. He could count fingers at 
from six to seven feet. 

Pig. 10 shows in outline the position and size of the 
wound. 



Fig. 10. 



Fig. U. 




Fig. 11 is an imaginary vertical section of the same eye, 
showing how the iris and lens were drawn backwards, and 
the anterior chamber deepened by the escape of a large 
portion of the vitreous. 

Before operating Mr. Bowman pointed out the following 
symptoms of the case : — 

The tension of the globe was diminished - T 3. The 
anterior chamber was very deep ; the iris appeared dis- 
coloured (greenish), and pushed back into close contact 
with the lens. The pupil was slightly dilated, and the 
aqueous chamber occupied by serum. Close to the inner 
side of the cornea, almost reaching up to its margin, 
was a linear wound of the sclerotic, through which the 
vitreous was slowly draining away. 

He remarked that if no operation was performed, but 
the usual remedies, a dark room, leeches, &c., only resorted 
to, the integrity of the eye being destroyed, the organ 
would most likely be lost. 

He therefoiv proposed first to stitch up the wound, so 
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as to prevent any fiirthet escape of viti-eoiis. Secondly, to 
perform iridectomy, so aa to establish a free communication 
between the anterior aud posterior chambers. A small 
incision was accordingly made with an iridectomy knife 
at the edge of the cornea and sclerotic, on the inner 
side. As soon aa the opening was made the fluid in the 
anterior chamber squirted out ; the tension being minuB 
Ijehind, but plus in front of tlie iris. The iris was pro- 
laps<?d into the wound, and the pupil became contract«d, 
and changed from its greenish coloiu- at once to blue. 
Tlie woimd was slightly enlarged with a pair of scissors, 
and a portion of tJie iris removed. 

The edges of the wound in the sclerotic were then 
brought together by a very fine suture— the needle being 
made to puss through each lip of the wound from within 
outwards ; using, iu order to accomplish this, a fine silk 
thread with a needle attached at each end ; one needle to 
pass through one edge of the wound, and the second needle 
through the other. 

November 4.— The man had a good deal of pain the 
second night after the operation, but it was relieved by the 
application of u leeeh to the temple. The lens has come 
forward ; the iris has resumed its proper place ; the aqueous 
is shghtly serous. The tension of the globe is normal. 
The thread has come away. He can see letters of 10 
Jaeger's types. 

The patient continued to progress favoiun.bIy, and when 
he left the Hospital (November 25} he could read letters of 
No. 10. 



t^ASB SV. — Gaping wound of the iclorotic, climed bi/ a guture 

one week iifter the acddenf, ; good remitt. 

Mary S., set. 9 mouths, was brought to the Hospital on 

July 7, 1863, suffering from a.n injury to the left eye. A 

piece of china in falling off a shelf stniok the eye, and 
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inflicted a small wound in the sclerotic, close to the corneal 
margin. The woilnd (notwithstanding that a week had 
passed since the accident had occurred) was still a gaping 
one ; the edges of it not being in apposition. Mr. Bowman 
applied a single suture, and with it brought the lips of the 
wound accurately together. 

No irritation followed; and on July 21 the child ceased 
its attendance at the Hospital, the eye being quite well. 

The Repaie op Wounds op the Coenea. — Mr. Bownmn, 
in his well-known " Lectures on the Parts concerned in the 
Operations on the Eye," has shown " that simple punc- 
tures and incisions of the cornea are followed in general by 
speedy reunion of the divided parts, without suppuration 
or sloughing ; " that, although the woimd is in a structure 
which contains no blood-vessels, yet " there is speedily an 
increased quantity of blood in the vessels that are nearest 
to the wounded part, viz., in those of the conjunctiva and 
those of the sclerotica; and thus the materials from which 
the breach is to be made good are brought in greater 
abundance to the part that requires them. We cannot 
doubt that as these vessels, comparatively so remote, are 
thus affected, so the part of the corneal tissue intervening 
between them, and the exact seat of injury, is pervaded by 
a corresponding change, of which the general expression 
is this, — that it is one of exalted nutritive vigour ; the play 
of forces, and the interchange of material, which mark the 
nutritive function, being more energetic and more rapid' 

than before The breach being filled, the new 

material is gradually transformed into products resembling 
those tissues among which it has been poured ; the blood- 
vessels, at the border of the cornea, resume their size, and 
at length, in the most favourable instances, all vestige of 
the wonderful process which has taken place vanishes 
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away, . . . Bat it will readily be conceived that, in caaes 
of wounds with loss of Buhatance, or attended with ex- 
tonaive division of parts, the demands on a tissue so feebly 
nourished must exceed its limited powers. The result will 
then oftentimes be the failure of the adhesive process, with 
the establishment of a temporary ulcer or open breach, or 
with an actual sloughing of the lips of the wound. The 
reparative actions then advance more slowly, and in a 
modified form, by a species of granulation very similar to 
tliat which obtains in corresponding states of the skin or 
mucous membrane." * 

The new material which is thus often added to unite a 
wound in the cornea, or to fill up the gap caused by a loss 
of substance or the inaccurate apposition of He edges, has 
not the tme lamellated corneal structiu-e. Like all cicatrix 
tissue, it has a lower development than that which it re- 
places. Mr. Bowman says it " is fibrous instead of being 
lamellated, and opaque instead of being translucent. It 
contains a quantity of yellow tissue, intimately mixed with 
the white, and both moat irregularly interwoven and ill-de- 
veloped. "t Its vitality is less than the tme corneal tissue, 
and it is the part which first gives way, either by ulceration 
or softening, if the eye is exposed to any severe aathenic 
inflammation. In after years it is very apt to degenerate, 
and to become the seat of earthy or fatty deposits. 

We may therefore say that, in cases of simple incised 
wounds of limited extent, and punctures of the cornea, 
where the edges fall into accurate and close Hpposition, 
union will take place without the intervention of a new 
material — that it will be direct, and after a time no scar 
will remain to marrk the spot of the injury. The proof of 

* BowiuAp'a Ledum on tlir Parts concerned in the Opernliuua ou Ihe Eje, 
pp. 28-30. 
+ Hid., p. 36. 
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tliis fact is seen daily in the perfect union of wounds 
made in the cornea by surgeons for operations on the parte 
within the eye. The small punctures with a needle, the 
limited incisions in the cornea for the introduction of the 
curette or syringe in linear or suction extraction, and also 
for other operations, often so completely re-unite that no 
trace of the woTind can afterwards be detected, K the 
wound is beyond a certain size this will not then happen, 
as complete and accurate apposition of its margins cannot 
take place. A cicatrix in such cases marks the line of 
the injury, and this scar is as permanent as the cicatrices 
in the other tissues of the body. 

True it is that for some time after the wound has been 
closed the cicatrix will contract, and thus diminish in size ; 
but this only goes on to a certain point, and having reached 
this limit, no treatment will further obliterate it. 

It is also certain that much of the cloudiness of the 
cornea which surrounds the wound during the reparative 
process is afterwards cleared away ; but this is, probably, 
as Mr. Bowman has explained, " due to a quantity of fresh 
material of that kind which denotes an over-activity of 
the nutritive function, and which, not being employed for 
conversion into permanent tissue, will, in due course, be 
absorbed." 

Complications of Womids of the Cornea, — Wounds of the 
cornea may be complicated, 1st, hy contusion, or lucera- 
tion, or by both. A contused and lacerated wound of the 
cornea will generally be found, after twenty-four hours, 
with its edges looking swollen and whitened, and not lying 
in accurate apposition. Direct or primary union in such 
a case cannot take place, but if repair follows it must be 
by granulation. A severe injury of this class often leads 
to sloughing, which may be either superficial and limited 
to one or other of the margins of the wound ; or it may bo 
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deep ami involve a large portion of the ctornea, and nUi- 
matelj cause a complete loss of the eye. 

2nd. The danger of a vfound of the cornea will be 
immensely increased if it extends through its circnm- 
ference into the sclerotic — into that portion of the eye 
known as the ciliary region. The risk to the injured 
eye is very great ; bat the chief danger is the chance of the 
other eye becoming involved in a Sympathetic Ophthalmia.. 
(See chapter on " Sympathetic Ophthalmia.") 

3rd. Wounds of the cornea are very frequently com- 
plicated with prolapse of the iria and wound of the lens, 
either singly or combined. Eftch of these complications 
will he found treated under the respective headings of 
" Prolapse of the Iris " and ' Traumatic Cataract," 

Treatment of Wounds of th^e Cornea uiK-omplicated with in- 
jury or prolapse of the iris, or loilh wound of the lens. 
The treatment must be local and constitutional. 
1 st. The Local treatment. — In all cases the primary treat- 
ment must be soothing. The exclusion of strong light 
both from the sound as well as from the injured eye is 
essential, and as complete rest as possible shonid be given 
to the eyes by ordering the patient to abstain from reading, 
writing, and all close work. In wounds of the cornea, 
whether there is contusion or not, it is wise in the first 
instance to close the eye and apply a cotton-wool compress 
over the lida, whicli should be replaced night and morning 
so as to ensure uniform pressure. The perfect repose 
which is afforded to the eye by the closure of the lida, gives. 
the best chance for an immediate union of the wound. 
The after applications to the eye must depend on the pro- 
gress of the case. Two or three leeches should be applied 
to the temple, thus anticipating any excessive action which 
may arise, rather than waiting for it to light up. Prom 
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the very commencement of the treatment, one or two dropg 
of the sohition of Atropine, of the strength of gr. j. ad 
AqiiflD 5J«5 shoidd be dropped into the eye twice daily, each 
time the compress is readjusted, so as to keep the pupil 
fully under its influence, as it often exerts a peculiarly 
soothing and beneficial effect upon the injured eye. K the 
wound is a simple incised one, it will probably, imder this 
treatment, soon unite, and the eye, in a short time, will 
be restored to health ; but if there is much contusion or 
laceration of the margins of the wound, a protracted in- 
flammation will follow, which, although perhaps only re- 
parative in its action, will yet cause the patient much 
irritation and suffering. The compress may have to be 
discontinued, and warm or cold applications to the eye 
may be substituted in accordance with the feelings of 
the patient. Belladonna may be used in the form of a 
cold lotion applied continuously to the eye by a fold of 
linen wetted with it, and laid over the closed lids ; or if 
warmth is preferred, tlie belladonna fomentation can be 
substituted. 

2nd. The Cmistitutioiial treatment will vary somewhat 
with the condition of the patient. It must, however, be 
remembered that affections of the cornea, even though 
they are traumatic, will not bear much depletion. Tlie 
inflammation which follows such injuries is reparative in 
its iiction, and requires to be watched and kept from ex- 
ceeding its proper limits, nither than tliat means should be 
taken completely to check it, as the part may perish from 
a want of vitiil action, as well as from an excess of energy. 

If the patient is robust, a brisk purgative may be pre- 
scribed, with some saline or diaphoretic medicine. A 
regular antiphlogistic course is seldom if ever required. 
A modenite, well-regulated diet, the avoidance of more 
stimulants than the case demands, and rest both to the 
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«jes and body, place thi! patient lu the condition must 
fttvourable for recovery. Pain in the eye sufficient to pre- 
vent sleep should be relievcnl by opiates, taking care at 
the same time that there is a regular daily action of the 
bowels. 

In delicate and feeble patients it may be necessary to 
order from the very commencement a liberal diet and a 
certain amount of stimulants ; and t*i prescribe tonics, such 
as the mineral acids with cinchona, or quinine, combining 
a few minima of Liq. Opii with each dose, to allay the 
constant irritability which in_iiiries to the cornea often 
excite in sucli patients : or the opiate may be given in 
one full dose at bedtime. Li all cases the constitutional 
treatment of the patient must be regulated by tlie symp- 
toms which are present; but it should not be foi^otten 
that it is tar easier to pull down than to build up, though 
tlie latter operation is the one more frequently called tor. 



DippuSB SfPPnaATiTE Cohneitis is generally the result 
of a contused or lacerated wound of the cornea; but in 
exceptional cases it may be caused by a simple contusion 
from a blow on tlie eye, even though it is unaccompanied 
with any rupture of the corneal tissue. It may follow any 
operation on the eye in which the cornea is involved ; and 
it is one of the most fatal terminations of the operation for 
cataract. The state of health of the patient at the time of 
the injury determines very mucli the form of the inflam- 
mation wliich may arise from it. A simple incised wound 
or an abrasion of the cornea, from which a strong healthy 
person would probably recover without an untoward symp- 
tom in a few days, happening to an unhealthy patient or 
to one enfeebled by dissipation or diaease, might be suffi- 
cient to induce a diffuse siijipurative comeitis which would 
destroy the eye. 



68 DIFFUSE SUPPURATIVE CORXEITIS. 

Symptoms. — ^The whole cornea becomes involved in a 
general inflammation ; its surface looks dull and steamy, and 
pus is efiEused between its lamellee. A small quantity of 
pus is usually first seen between the corneal layers at its 
lower margin, but this is by no means a general rule, for 
it may first be efiPased into the central or even into the 
upper part of the cornea. If the inflammation continues, 
the pus between the lamellse of the cornea increases in 
quantity, and gradually diffuses itself throughout its entire 
structure. By the time the disease has reached this stage, 
the deeper parts of the eye have usually participated in 
the inflammatory action, and the aqueous has become turbid 
and serous, and there is hypopion, or an effusion of pus or 
corpuscular lymph into the aqueous at the lower part of 
the anterior chamber. The pus which has been infiltrated 
into the substance of the cornea has now to make for 
itself an outlet, and this it will do by ulceration either 
towards the external surface, or else backwards into the 
anterior chamber. By far the more fi'equent course is 
forwards towards the surface of the cornea. Large 
effusions of pus between the lamellae of the cornea are 
never absorbed ; it is only the small collections of pus, 
or probably corpuscular lymph, which are often seen at 
the lower margin of the cornea, and to which the name 
of onyx is commonly applied, that are thus disposed 
of. 

When the whole cornea is involved in a diffi^e suppura- 
tion, complete loss of the eye must follow, but by careful 
treatment its progress may be often arrested ; and if only 
a small portion of clear cornea can be saved, much may be 
done afterwards by altering . the position of the pupil to 
make the eye a very useful one. 

Treatment of diffuse Suppurative Comeitis. — Warm and 
soothing applications are here specially called for; they 
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ate the only local remedies which afford ease to the patient 
and benefit the eye. 

Of these, the belladonna fomentation, made with 5 j. of 
the extract of belladonna to one pint of water, and applied 
hot to the eye by means of a cupped sponge, will give tiie 
greatest relief; or simple hot water, or a decoction of 
poppy-heads, may be nsed in a similar manner. The fo- 
mentation may be frequently repeated, and ui the intervals 
a fold of linen wet with the belladonna lotion may be laid 
over the eye. A question will naturally suggest itself— 
whether, as there is pus between the lamellse of the cornea, 
it would not be wise to make an incision into the cornea 
to give an exit to it ? Experience has decided that it ia 
best to leave the cornea alone. A cut into it will fail to give 
vent to the pus : it is so thick, and so infiltrated into the 
corneal tissue, that it will not run out through any artificial 
opening, and the wound which would have to be made 
would be an additional injury, without producing any cor- 
responding good. The only operation which is beneficial 
is paracentesis — tapping the anterior chamber with a broad 
needle, and allowing the aqueous slowly to escape. The 
tension of the cornea ia thus temporarily diminished, and 
great relief is often experienced. It is an operation which 
may be repeated every second day for three or four times, 
if it is found to act beneficially. There are, however, 
many cases of dLffuse suppurative comeitis in which this 
as well as all other treatment fails to do any good : the 
disease progresses, and the eye is lost. An incision into 
the cornea may then be made with the view of relieving 
pain, and this it will tisuaJly do by anticipating the exit 
which the pus would have caused by ulceration. No 
sudden burst of pus will follow, a bead or two may escape ; 
but the complete relief of corneal tension which will be 
given, will ease very much the sufferings of the patient. 
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With regard to the constitutional treatment, the re- 
commendations which are made at p. 66 on the treatment 
of wounds of the cornea are applicable also to this fonu 
of inflammation. 

As in all cases of suppuration, no matter where it occurs, 
the strength of the patient must be maintained, and de- 
pletory remedies do positive mischief. DiflFusible stimu- 
lants, such as ammonia, and chloric ether combined with 
bark, are suitable during the early stages of diffuse sup- 
purative comeitis, whilst in the later, quinine and iron are 
generally called for. 

The excessive pain should be relieved by opium, either 
given in full doses at bedtime, or in repeated small doses 
during the day. 

The term onyx is often indefinitely used to signify a 
collection of pus between the lamellee of the cornea; but as I 
understand it, it is only applicable to those small effusions 
at the lower part of the cornea, from the peculiar resem- 
blance of which to the lower part of the finger-nail it 
has derived its name. Abscess of tJw ^cornea and onyx are 
by many regarded as synonymous terms ; but as the word 
" onyx " indicates the appearance and locality of the disease 
rather than the disease itself, the term '" abscess " should 
be considered as applicable to those larger effusions of pus 
between the corneal lamellaj into which onyx occasion- 
ally passes ; or to the diffused purulent infiltmtions which 
are the result of diffuse suppurative comeitis. 

Abrasions op the Cornea. — An abrasion of the cornea 
is the forcible removal of a small portion of the epithelium 
from its surface. 

The impact of a foreign body as it flies rai>idly past the 
eye, the rebound of the twig of a tree or of a hedge, or 
the finger-nail (►f another person, may produce it. Mothers 
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anS nnrBemaidB are speciall}' liable to this accident ; the 
cliild they are nursing olten uiieonacionaly clnwa at tho 
eyu, and acratches the cornea, tearing off with its nail tJie 
ojtithelium with which it comes in contact. At the first 
{jiante the injury may appear slight, but it is very fre- 
quently the cause of much suffering, and Bometinies of 
severe inflaminatioii, 

Symptume nf Abrasion of the Cornea. — luuuediatfly after 
the accident there is phdti^iphobia, great lachrymation, and 
conjunctival redness, with a feeling a« if a foreign body 
were in the eye. On examination of the eye before a 
good light, aaid with the patient so placed that the light 
may fall obliquely ou the cornea, the injury which has 
been Buatiiined will be manifested by the glistening facet 
wliich will be seen where the cornea has been denuded of 
its epithelium. 

Pro^noaia, — If it is a simple abrasion without contusion, 
and in a strong and healthy patient, the eye will soon 
recover from the injtiry. The abraded surface will first 
become doady, the sharp edge of the facet will be smoothed 
down, the epithelium will be restored, and the transparency 
of the part regained. This accident, however, frequently 
ocfura in mothers who are suckling ; and as the period of 
lactation is unfavourable for the repair of injuries, very 
troublesome results often follow. 

The irritation which the scratch first excited may pass 
into a local inflammation, and pus between the lamella; of 
the cornea may be formed, or a tedious ulceration in the 
site of the original injury may continue for many weeks. 
The prognosis in these caaes ninet be therefore guanled; 
for although, under proper treatment, tliey generally soon 
recover, yet the &ct that it is not uncommon for them to 
give much suffering and anxiety to the patient, should 
cause them not to be too lightly esteemeil. 
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Treatment of abrasiorut of the cornea, — K there is a simple 
abrasion of the cornea, and the patient is seen soon after 
the accident, a drop of oastor or olive oil, or cream dropped 
into the eye, will often give temporary relief, and may be 
repeated every two or three hours for the first day or two. 
Gently closing the eye and applying over it a cotton-wool 
compress with a single turn of a soft roller wiU give great 
ease, by effectually excluding the eye from light, and by 
preventing the up and down movements of the lid, which 
serve to irritate the abraded surface. K the eye is very 
painful, the bandage may be removed three or four times 
during the day, whilst the eye is bathed with hot water, or 
with a decoction of poppy-heads, and two leeches may be 
applied to the temple. This local abstraction of blood, 
even in a feeble patient, is often of the greatest service, 
and may be repeated once or twice if necessary. In an 
ordinary case this simple treatment will be sufficient ; but 
if untoward symptoms come on, such as ulceration or 
abscess of the cornea, or if a general ophthalmitis is 
threatened, more energetic measures will be required. 
Warmth and soothing remedies are still best suited. A 
warm belladonna fomentation may be used, frequently 
applying it to the eye with a hollow sponge, so as to 
steam it, and thus relax and soothe the inflamed parts. In 
addition to this, two or three drops of a solution of Atro- 
pine, gr. j. ad Aquae Jj., may be dropped twice a day into 
the eye. K the abrasion becomes converted into an ul- 
cerated surface, and the cornea grows dull, and the aqueous 
turbid, and hj'^opioii follows, tapping tlie anterior chamber 
with a fine needle, and letting off the aqueous, will often 
do good. 

When abrasions of the cornea take on these unfavour- 
able symptoms, as they frequently do, it is usually on 
account of some condition of the pationt'.s liealth ype- 
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QUbU; tmlavoiirable for Uie repiiir of injuries. Too great 
pletkora, a constitution broken bj- th-ink a,nd rough living, 
unxmia, or one enfeebled from eome exhausting canse, such 
aa Buckling, may retard recovery or induce symptoms dan- 
gerous to the eye. Such conditions of systttm must regulate 
our constitutional treatment. In the one class of cases 
moderate antiphlogistic treatment will be called for, 
whilst in the other, the patient must be propped up by 
stimulants, and all irritation be allayed by sedatives. 
Opiates in these cases are of the greatest service, and a 
few minims of the Liq. Opii Sedatdv. combined with Liq, 
Cinchonte given three or four times a day will sometimes 
completely change the character of the inflammation, and 
induce a healthy action and a speedy recovery. If it 
should be preferred to give the opiate in one dose at night, 
it should bu sufficient in quantity to produce sleep, as a 
single Diodenity dose will excite rather than tranquillise. 

Case XVI. — Abraei4m of the eomea, follmved by ulcerati'im, 
keratiiie, and hypopion. 

Elizabeth F.,(et.30 — married — a pale and aniemic woman, 
with a languid look and small pulse, came under my care 
on April 25, 1865, on account of the severe pain she had 
been suffering in the right eyp consequent on an injury she 
had received a fortnight since. Her husband accidentally 
thrust his finger into her eye, aud with his nail tore away 
a portion of the epithelium from the surface of the cornea. 
Immediately after the accident she had great pain and 
laehrymation, which have continued up to the present time, 
the tears feeling, she says, hot and scalding. The pain at 
times has been most intense. Her appetite has been baxl, 
and she has been unable to obtain much sleep. 

Prtnatt tHale.—X central patch of tbe cornea, from 
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which the epithelium has been abraded, presents an irre- 
gular ulcerated surface covered with pus. The cornea for 
some distance around the abrasion is cloudy. The aqueous 
is turbid, and there is hypopion. The injected conjunctival . 
vessels form a complete network, and the ciliary zone 
around the cornea is very distinct. She has no appetite, 
and sleeps very badly. Before the accident, she states 
that she had been for some time out of health. Ordered 
Fotus Belladonna) ; and 

Liq. Cinchonte ll|^xv. 
Liq. Opii sedativ. n|.vij. 
Aquao Jj. Ft. llaiist. 

To be taken three times a day. 

Under this treatment the eye at once began to improve. 
The pain was relieved by the repeated doses of opium, 
and the ulcerated surface of the cornea assumed a healthy 
action. The patient recovered with a good eye, but the 
site of the injury was marked by a diffused haziness. 

Case XVII. — Abrasion of the Cornea followed hy 

corneO'irltis, 

Margaret F., voi. 40, suckling a child fourteen months 
old, came to the Hospital on August 18, 1865. Three days 
previously the child she was nursing accidentally struck 
her eye with the blade of a table-knife, which he had 
unseen taken into his hand, and with it had abraded the 
surface of the cornea, scratching away a portion of its 
epithelium. She at once suffered great i)ain, and the eye 
became intolerant of light, a flow of tears following the 
slightest exposure ; the eye has ever since continued in the 
same painful and irritable state. 

On examining the eye, an irregular abrasion of the epi- 
thelial surface is seen about the centre of the cornea, and 
around this there is a slight diffused haziness. There is 
hypopion and iritis. She was ordered to wean the child. 
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ancl to apply the Lotio Bellodonua; to tli,e evu : and tt> 
take 

Acid. Nitric, dtlut. 1t\x. 

Liq. Cincbonio V\x\. 

AquK 5j. Ft. Haust 
Three times a day. 

Under this treatment the patient soon recovered ft-om 
all effects of the injury. 

A FiSTDLA OP THE CoBNEA is a Bmoll opening in the 
cornea, which haa little or no tendency to close, and 
tlirongh which the aqueous Lnmoiir ia constiintly fiozing. 
It ia the occasional result of a penetrating wound, or of 
a penetrating ulcer of the cornea. The original woimd or 
ulcer cicatrises up to a certain point, and then, from some 
special cause, the proeess of repair eeasee, and a minute 
opening through tlie cornea remahis, through which tlie 
aqueous slowly dribbltiB. Oftentimes the fistula is so 
minute aa to escape a superficial examination. 

Si/mpitym». — The presence of a fistula is suspected when, 
for some weeks or mouths after a wound or an ulcer of the 
cornea has apparently healed, the eye continues irritable, 
and with a shallow, or in some instances a scarcely per- 
ceptible anterior chamber, the iris lying almost in contact 
with the cornea. A careful examination will, if a fistula 
existB, detect it, by noticing that the smallest possible drop 
of aqueous keeps exuding from its orifice, and that this may 
be increased by a little pressure with the finger on the 
t^ye. One usefol method of diagnosing a tistula of the 
cornea is, to separate the eyelids with the fingers from 
the globe, and having dried the suspected spot of the 
cornea with a piece of blottinj,' paper, Ut notice if the 
surface again becomes moist whilst the eye is kept ojwn. 

The canses which tend ti> priKlucc fistula of the cornea 
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Afker such an injury, perfect union of the entire length of 
the wound may fail, either from the contused and lacerated 
edges of the wound preventing their accurate apposition, 
or frt)m some loss of substance occasioned by sloughing or 
ulceration. 

2nd. A Wound of the Cornea accompanied with a Wound 
of the Levis may be the cause of a fistula of the cornea. — The 
lens, cataractous and swollen fix)m the imbibition of the 
aqueous, by its pressure on the posterior surface of the 
iris, keeps up an irritable state of the eye, diminishes the 
anterior chamber by pushing forwards the iris, causes a 
constant drain of the aqueous through the wound, and 
may thus delay its perfect union. 

3rd. A glaucomatous state of the eye. — ^An increased in- 
traocular pressure coming on, as it occasionally does, after 
a penetrating wound of the eye, is sufficient to prevent an 
entire union of the lips of the wound, and thus to establish 
a fistula. When once formed, the increased tension of the 
globe will keep up a constant drain of aqueous through the 
fistula and hinder its closure. 

4th. Occasionally a fistula of the cornea is due to the 
presence of a foreign body within the eye. The corneal 
wound through which it entered fails to unite completely, 
and a fistula is formed which is uninfluenced by treatment. 

Treatment, — When a fistula of the cornea is the result 
of a penetrating wound of the cornea with or without 
contusion and laceration, but unaccompanied with a cata- 
ractous lens, or any increased tension of the eyeball, the 
application of a compress to the eye is often beneficial. 
The eye should be closed and a cotton-wool compress 
evenly applied over the lids, and kept in situ either by a 
knitted bandage or by a turn of a roller : if the fistula is 
of recent date, this i)lan of treatment will often succeed. 
A solution of Atropine of the strength of yr. j. ad Aqua3 ^j. 
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may be dropped twice daily into the eye. It will aci as a 
sedative to the eye, and help to allay the irritation which 
is BO commonly associated with fistula of the cornea, and 
by maintaining a dilatation of the pupil keep the iris from 
pressing forwards towards the cornea. 

Another plan of treatment is the application of the 
. nitrate of silver to the fiatnlons orifice in the cornea. A 
very fine camel's hair brush, having been moistened in 
water, is to be drawn a few times across a stick of nitrate 
of silver, so as to become coated with it. The hair of the 
hrnsh is then to be screwed to a fine point, and the mouth 
of the fistula touched with it. This application may be 
repeated three or four times, at intervals of two days, if 
it does not excite undue irritation. 

If both these modes of treatment, after fair trials, fail, 
the removal of a portion of the iris by an iridectomy is 
almost certain to cause a closure of the fistula. It has 
been recommended that the iridectomy should be performed 
near to the fistula, or directly opposite to the fistula ; but 
I do not conceive that the exact spot in which it is made 
is of much consequence, as in any part it will equally 
accomplish its object. 

The choice of the site should be rather with reference 
to the part of the cornea which will be most suited for the 
artificial pupil which the iridectomy will make, as where a 
fistula exists there is usually more or less corneal opacity. 
If the fistula is apparently caosed and kept up by tlie 
irritation produced by a swollen cataractous lens pressing 
against the uveal surface of the iris, the lens should be at 
once removed ; and this may be aecomplished either by 
linear extraction or suction, or by first removing a portion 
of the iris by an iridectomy, and then extracting the lens, 
TJie special circumstances of the caae will indicate the 
choice of the operation. ( Vide '* Traumatic Cataract.") 
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When the fistula is the result of a glaucomatous state 
of the eye, supervening on a wound of the cornea, there can 
be no hesitation about the propriety of at once performing 
an iridectomy, as, until the tension of the eye is restored 
to its normal standard, the fistula is sure to continue, and 
at present we know of no certain means of reducing 
increased intraocular pressure except by this operation. , 
But this glaucomatous state of the eye with fistula of the 
cornea is oftentimes associated with, and dependent on, 
traumatic cataract. In such a case, if the lenticular 
matter has not been tltoroiigldy macerated by the aqueous, 
but is gimimy and tenacious, it will be wise to remove a piece 
of the iris to relieve the tension, and to leave the cataract 
to be dealt with at a future period. If, however, after the 
excision of a portion of the iris, the lens is found to be 
soft and diffluent, it is best at once to remove it with a 
suction curette, or to let it run oflf through the wound on 
an ordinary curette, as in linear extraction. 

Leucoma of the Cornea. — A leucoma is a dense 
white opacity of the cornea, caused by the loss or de- 
struction of a part of its substance, the ^ap thus made 
being replaced by cicatrix tissue, which is opaque and 
white, instead of transparent and colourless, like healthy 
cornea. It is often the result of an injury, but more fre- 
quently it is occasioned by inflammation and deej) ulcera- 
tion induced by other causes. It is irremediable. No me- 
dicinal agent will transform the opaque into transparent 
tissue. Many remedies have been tried tuid recommended, 
but none are of aiiy avail. You might as well attempt by 
local api>lications to obliterate the sear of a severe bum 
on the surface of the body, as to rosti^re transparency to a 
leucouia. I have merely alluded to it, as the surgeon is 
often consulted as to whether some moans cannot be 
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adopted to remedy such a deibruiity. In all caaes wliei-e 
it exists, the patient ought to be well satisfied that his eye 
has made siich a comparatively good recovery ; for it is in- 
dicative of the severe inflaniniation and consequent danger 
to which it has been exposed. Witlj the leuconia there is 
often some alteration in the shajw of the pupil, from a 
portion of the iris having become adherent to the cica- 
trix ; in such cases the ulcer which had caused tlie Icucoma 
had penetrat«l the cornea, and vrhen the aqueons escaped 
throuf^li the aperture, either the iris had been dragged into 



k 







the woond. or else, falling; forwards, its anterior surface ba*l 
confj-flcted adhesions to the granulations, which were after- 
wards to be converted into the cicatrix tissue. Like all 
cicatrices, u leucoma after its formation undergoes a cer- 
tain amount of contraction, and a corresponding diminution 
in size. This takes place slowly, and may extend over 
two, three, or more years. If the leucoma is near the 
margin of the cornea, and the space opixiaite the ptipil 
is clear, the sight will be but slightly atiected by it, iil- 
tboiiyh as a rule a certain cloudiness of the cornea usually 
extends beyond the leucomatous patch ; but if the leuconia 
is central, so us directly to interfere with vision, an arti- 
ficial pupil niiiy be made ui that part of tln' coriieu. which 
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is the clearest, and of the most normal curvature. One evil 
result of a leucoma is the effect it sometimes has in alter- 
ing the curvature of the cornea : by changing the curve 
of that portion of the cornea which is transparent, in 
either the vertical or the horizontal meridian, it renders the 
eye astigmatic — a defect which may now be neutralised to 
a great extent by a cylindrical glass. 

Nebula ob Cloudiness of the Cobnea is one of the 
results of an injury which has caused a traumatic cor- 
neitis, although a similar state may follow inflammation 
of the cornea brought on by other causes. A nebula 
may be limited -to a portion of the cornea, or Jt may be 
irregularly difiused over its whole surface, one part of it, 
however, being usually more hazy than another. When 
it is directly over the pupil, even though the nebulosity 
is slight, and the pupil can be distinctly seen, yet the 
sight of the eye will be very materially affected by it, 
oftentimes to an extent apparently quite out of proportion 
to the opacity. Nebula of the cornea, in many cases, is 
due to an interstitial deposit of lymph in the true corneal 
tissue ; whilst in other instances, it is produced by the 
reparation of a breach, caused by a superficial ulceration 
and the formation of a layer of cicatricial tissue, which, 
from being extremely thin, is semi-transparent, and thus 
differs in appearance from the dense white leucoma. The 
former kind of nebula is often much ameliorated by time 
and treatment, but the latter is unaffected by any local 
applications. 

In the treatment of nebula of the cornea no stimulating 
application is of any service whilst the eye is irritable, or 
so long as there is any degree of photophobia. Soothing 
treatment must be adopted imtil aU irritation has passed 
away ; and the eye should be allowed to remain for at least 
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five or six months perfectly quiet before any local remedies 
ore employed. It is often astonishing to witness bow 
much clearing of the cornea will be effected by the natural 
restorative power of the patient, if it is untliworted by 
drops into the eye ; but this will only go on for a certain 
time, and then the opacities will appear to become ata- 
tionary, and no further improvement will take place. It 
is at this period that medicinal treatment is often of 
use, by exciting a renewal of that reparative action which 
has already done so much. Numerous remedies are 
vaunted as of service for removing or diminishing uebulie 
of the cornea, but I believe that none are specific, and 
that the benefit which may result from the use of any 
of them is solely due to their acting as a alight irritant, 
and by their Btimulating tlie absorbent vessels of the 
cornea to an increased activity. 

The applications to the eye which I have found of the 
most service have been : 

lat, Aweak solution of the Hydrarg. Bichlorid., of the 
strength of gr. j. ad Aquaj ^^iij.; two or tlu-ee drops to be 
dropped into the eye twice a day. This remedy is often a 
IKiwerfiil irritant ; and if the eye resents its use by becoming 
infiamed, or painful, it should be at once stopped for a time. 

2nd. Drops of the 01. Terebinth, c. 01. Olivro. I have 
often seen much good follow the use of these drops. At 
first they should be nsed very weak — 01. Terebinth, ^ss. 
01. 0U^-a2 3vj.-3viij. — but if the eye is found tolerant, the 
strength may be materially increased. 

3rd. The dusting of calomel into the eye, every or every 
other morning, in majiy cases exerts a beneficial in£uence 
over the nebula. It acts as a slight irritant for a short 
time after its introduction into the eye ; but this soon 
passes away, and it then ceases to give the patient any 
annoyance for the rest of the day. 
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4th. I have seen decided improvement take place c 
the steady use of a slight stiinidating application, sxieht 
Zinei Sulphatis gr. ij. ad Aquai ^ j. ; or of Aigenti Nitr 
gT. j. ad Aqnie Jj. 'fhe drops should be dropped into t 
eye night and morning. Care should be taken that the 
solution of the nitrate of silver to the eye is not continued 
for too long a time, as its persistent use, even when very 
diluted, is apt to cause discoloration. 

6th. A solution of the iodide of potassium has long 
enjoyed a reputation for the influence it has over opacities 
of the cornea. I have often used it, but I think that the 
power which is ascribed to it is very problematical. There 
are many other remedies for the treatment of nebula of 
the cornea, which I will only allude to. Their use has 
the sanction of good names, and may be therefore con- 
sidered in some cases as worthy of trial. 

Dr. Mackenzie, of Glasgow, speaks highly of the vapour 
of hydrocyanic acid. He says : " I have witnessed good 
results from its use in many cases of speck, especially in 
nebula consequent to comeitis. It is to be applied by 
opening the eye for a few minutes into a small phial, the 
mouth of which is shaped as an eye-cup, a few drops of 
the concentrated acid being previously placed at the 
bottom of the phial." * 

The vinum opii has been recommended to be dropped 
into the eye two or three times daily. A solution of the 
Sulphate of Cadmium (gr. j.-iv. ad Aqufe Jj.),t or of the 
Sidphate of Copper (gr. ij. ad Aquas ^j.), have been spofa 
of with favour, but especially the former. 

The hydrai^. nitric. 03cyd. is said to be very useliil j 
cases of nebula of the cornea. 
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It has been preectibed in two ways, as a powder and as 
an oratroent. 

As a powder it is recommended to be diluted with loaf 
sugar — from half a. drachm to a drachm of the Pulv. 
Hytlnirg. Nitric. Oxjd. to one ounce of finely-powdered 
loaf sugar.* A little of this powder is to be dusted or 
blown into the eye once every, or every other day. 

When used in the form of an ointment, it should be of 
the strength of Pulv, Hydrar^. Nitric. Oxyd. gr. iij.-v. ; 
Unguent. Cetacei gj. A small piece of tliia ointment, 
about the size of a large pin's liead, shouJd be introduced 
between the lida, on the end of a probe, about three times a 
week. There are yet other remedies which have been 
extolled, but I have named sufficient for an ample selection 
if the one first tried shoidd fail. 

In some cases of nebula, of the cornea, the cloudiness is 
limited to the central portion, so as to be opposite the 
pupil, whilst the rest of the cornea is perfectly dear. In 
such eyes great improvement of sight will be derived from 
making an artificial pupil, so a.s to bring the new pupil 
opposite that part of the cornea which is transparent and 
healthy. 



Aktipicial PtiPiL.^To gain the full benefit wliich an 
artificial pupil will aflbrd in properly selected coses, the 
cornea should be first very carefully examined, and, if 
necessary, by oblique illumination with ophthalmoscopic 
light, to determine the part opposite to which an artificial 
pupil will be the most effective. lu examining the cornea, 
the two points to be noted are, first, its transparency, and 
next, its curvature : — that part should be selected which is 
the most tronspareut, and which has tlie most normal curve, 

• Mn.'k.^ii<- on till' Kyp. 
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In cases of leucoma or nebula of the cornea, one of the 
following operations may be performed for the fonnation 
of an artificial pupil, according to the special indications 
which the eye may present. 

1st. By the removal of a portion of the iris. 

2nd. By the operation of iridodesis or ligature of the iris. 

3rd. By incision of the iris. 

1 st. To make an Artificial Pupil by the removal of a piece of 
Iris. — The patient lying on a couch, a spring stop specultiniy 
fig. 13, is to be introduced between the lids, so as to keep 
them apart. The operator, standing behind the head of 
the patient, with one hand seizes the conjunctiva and sub- 
mucous tissue of the eye with a pair of forceps, so as to 

Fio. 13. 




steady it, whilst with the other he makes an opening in the 
Fio. 14. extreme margin of the cornea with abroad Fio. 15. 
i needle, fig. 14. Having completed the inci- 
sion, the broad needle is to be withdrawn, and 
the eye being still held by the forceps, a 
Tyrrell's hook, fig. 15, is to be passed sideways 
through the corneal wound, into the an- 
terior chamber, and onwards across the iris 
to the pupil, when it is to be turned with 
the hook downwards, so as to catch the 
pupillary- edge of the iris, and then to bo slowlj- 
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and carefiilly withdrawn from the eye. When the hook 
approaches the opening at the margin of the cornea, 
it must be again tiurned on its side, or a difficulty will 
be experienced in getting it out of the eye. As soon as the 
iris is drawn from the eye, the asaietant should cut it off 
close to the cornea with one snip of a. pair of fine scissors. 
The operation is now finished, and the speculum should 
be removed from the eye ; the lids should be closed, ajid 
a fold of wet linen laid over them. 

This operation is only applicable to those cases where 
there is a pupil, or at least a portion of one, to the free 
edge of which the hook can fasten itself. When the 
pupillary portion of the iris has been so drawn into the 
leucoma, that the pupil is either obliterated, or made bo 
small that it would be difficult for the hook to catch its 
free margin, a different proceeding should be followed. 
The opening in the cornea should be mode sufficiently 
large, either with a broad needle or with a lance-shaped 
iridectomy knife, for a pair of iris forceps to be easily in- 
ti-oduced through the wound. When within the anterior 
chamber, the blades of the forceps should be opened, and 
made to grasp a portion of the iris, which should be then 
drawn out through the corneal incision, and cut off with 
a pair of fine scissors. 

To make an Arlijicial PupU by Jndodegis, or lAgature of 
tlie Iris. — This operation was first suggested and practised 
by Mr. Critchett, who published an account of it in the 
Royal London Ophthalmic Hospital Reports, vol. i. page 
220. It may be performed as follows :^The patient lying 
on his back, a spring stop speculum is placed between the 
lids, and the operator with one hand lays hold of the 
conjimctiva of the eye with a pair of forceps, to fix it. 
whilst with the other he makes an opening with a broad 
needle through the extreme inargiu of the cornea. A 
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Bufficieutly large inciaiou having been made for the inb 
ductioii of the hook, or the forceps, or whatever Instnuueoit 
is to be iised to seize the iris, thL- broad needle is with- 
drawn, and a small loop of fine eilk. A, &g. Hi, ia then laid 




over the wound. If the hook, fig. 15, ia the instntmei 
selected, it ia introduced by the corneal wound into i 
anteritir chamber, passing through the loop of silk ; 
having been made to catch the pupillary edge of the iri^l 
it is slowly and carefully drawn out of the eye, drag^ng 
with it the piece of iris it has hold of into the loop of 
silk, which had been placet! over the incision at tlie margin 
of tlie cornea. As soon as the piece of iris is within the 
loop, the asBistant, with a pair of cilia forceps, fig. 17, in 




each hand, seizes hold of its two ends and draws them 
firmly together, so aa to cause the strangulation of the 
protruded portion of iris, and at the same time to prevent 
ita slipping back, through the incision, into the anterior 
chaJaber. The two ends of the ligature may now be cut 
off, but one end should be left longer than the other, for 
I the convenience of catching hold of it with a paii- of for- 
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ceps, if, with the resecivtion of the aqueous, it should be 
drawn within the corneal wound. 

It 13 a matter of importance not to make the incision 
in the uiai'gin of the cornea too large, as although at the 
time it fhcilitates the operatiou, yet, as the aqueous is 
restored, the piece of iris, with the ligature on it, may be 
sucked back into the anterior chamber. I have seen this 
accident happen two or tliree times, but on each occasion 
one end of the ligature had been left so long, that it was 
easily canght with the forceps, and drawn out of the eye, 
and no unpleasant symptoms followed. 

It is often a question whether a hook, or a pair of iris 
forceps, should be used to seize hold of the iris, prior to 
drawing it out through the incision at the mai^in of the 
cornea. In many cases, the choice of the instrument is 
immaterial, either will answer equally well ; but occasion- 
ally it is desirable only to enlarge the old pupil, and to 
leave the pupiUarj border uninjured. In such eases the 
iris or the canular forceps should be used, as they can 
be made to grasp the iris with accuracy near the margin 
of tiie cornea, and to draw out only just sufficient of it 
to be fastened by the ligature. In this manner the shape 
and position of the pupil may be changed, without inter- 
fering much with its free pupilhiry edge. It is, indeed, to 
those cases where it is desired to leave as much of the 
pupillary edge as possible, that the operation of iridodesis 
is specially fitted. 

For the majority of eases where an artificial pupil is 
required in leucoma or nebula of the cornea, 1 prefer 
making it by the removal of a piece of iris close up to 
the extreme margin of the cornea, 

To make an Artificitil Pnpil by Incision of the IrU. — This 
operation is only suited to a special class of cjises : those 
eyes iu which no trace of a pupil remains, tlic u-is a]ij)eai'- 
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ing 08 a pkue Burfoce atretclied tightly fix)ra the cicatrix 
to the circumference of the cornea, and in which there is 
no lens. Such a condition of eye is occasionally met with 
after a penetrating wound of the cornea, which has in- 
volved the lens, and also caused a sufficiently large prolapse 
(if the iris to draw the pupil into the wonnd ; or occasionally 
it is seen after an ordinary corneal flap extraction of cata- 
ract, which has been followed by a prolapse of the iris ; or 
after an operation for cataract, in which a large piece of the 
iris has been excised, but which has terminated unfavourably 
from Bubeequeiit inflanunation closing the pupil, and causing 
the iris to be drawn up to the cicatrix in the cornea. 

A broad needle is to be passed tlirough the cornea into 
the anterior chamber, and along the plane of the iris, to 
the point where it is desireti to make the new pupil ; it is 
then to be turned with its edge and point towards the iris, 
when, by suddenly depressing the hand, the needle is made 
to penetrate tlie iris, and to cut a. small slit across its fibres. 
The needle is then to be withdrawn, and if the iris is 
healthy, the edges of the incision will at once retract, and ' 
a good pupil will be formed, K, however, owing to t 
irie having lost its natural elasticity, the edges of the avi 
should fail'to retract so as to form a new pupil, aT 
hook should be introduced through the opening in 1 
cornea already made with the broad needle, and havi 
caught one edge of the incision in the iris, it should 1 
gently drawn out of the eye, and the piece of iris it b 
with it cut off with a pair of fine scissors. 



Opacity of the Cohnea peom Lear. — This is a form<li 
opacity of great importance to recognise, as it admita < 
very considerable relief, and in many cases of comple 
cure. It may be said to be the reaidt of treatment rati 
than of injur)- or disease. It ie occasioned by the use d 
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u lead lotion when the coniea is ulcerated or abraded; 
the lead is deposited on the surface as a carbonate, pro- 
ducing a milky-white patch, which is often sufficiently 
opaque to occlude either the portion of iris or the pupil 
which lies behind it. 

The treatment conaists in removing the layer of lead 
deposit which has coated the abraded surface of the cornea, 
This may be done with a small knife curved convexly on 
its cutting edge, aa in fig. 18. A speculum being intro- 
duced between the Uds, the operator with one hand 
fixes the eye with a pair of forceps, whilst with the other 
he gently scrapes the whitened surface of the cornea 
with the knife, until, having detached the epithelium, he 
cornea down to the thin coating of lead; steadily but 
gently scraping, he will generally succeed in de- Fia. 18. 
tiiching all that is required. Where the lead is 
mther thickly deposited it will chip off in filmy ; 
scales, but where it is very thin it has to be scraped \ 
off as fine powder. It is well, if possible, to remove 
the whole of the lead deposit from the cornea, 
though in some cases this cannot be readily ac- 
complished ; but care should be iilwaya taken to 
clear thoroughly that portion of the cornea which 
is opposite to the pupil. When the operation is 
completed, a few drops of olive oil should be I 
dropped into the eye, and a fold of wet lint laid 
over the closed lids. The oil may be afterwards dropped 
two or three times a day into the eye if it gives ease. The 
operation should be performed imder chloroform, as it is 
exceedingly painful, and perfect stillness on the part of tlie 
patient is absolutely necessary. A certain amount of irri- 
tation will follow the operation ; but if it is carefully per- 
formed the caae is almost certain to do well. If the eye 
should continue for several days painfid and irritable, twii 
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jeches to the temple, and a lotion of belladonna 
■leye, will generally suffice to remove all discomfort. 

The following case is a good illustration of an opacity 
from lead. 

Cabe XVm. — A bricklayer came under my care at thaM 
Middlesex Hospital, January 9, 1866, on account of a deni 
white patch on the cornea of the right eye. It was i 
gular in outline, of milky whiteness, and occluded enti 
the lower and outer half of the pupil, and that portion o 
theii 



1 front of which it was placed. 



k 




The history the man gave wns, that on the 4th of Novem 
ber previously, some chalk lime was splashed in his e 
The eye was very painiiil, und he obtained for it som 
white lotion, which was imdoubtedly one containing li 
and this he had sedulously applied ever since. 

From the man's account it may be fairly concluded, t 
after the introduction of the lime into the eye the c 
became ulcerated, and in his steady perseverance i 
use of the white lotion, be succeeded in depositing on thaa 
abraded surface a coating of lead. 

On January 10, I performed the operation I have ( 
acribed, and succeeded in removing the whole of the whi 
patch. A portion of it chipped olf in fine wliite scales ; 
rest was removed by steady scraping. The eye continnet 
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irritable for five or sU days afterwards, but he was 
able to leave the hospital, and resume bis employrnent on 
Jauuaty 23, 

A Staphyloma op the Cohnea is a projecting forwards 
or bulginjj of the whole or a part of the cornea, or of the 
new tissue which supplies its place when a part or the 
whole of it has been destroyed by injury or disease. We 
have an example of a simple staphyloma of the cornea in 
what is called conical cornea, where the centre of the 
cornea, becoming thinned from disease, yields before the 
pressure from within, and assumes a projecting conicity. 

Our present iuquirj', however, includes only those foi-ms 
of staphylomas which may be the result of uij\u^, though 
similar staphylomas may also be occasioned by disease. 

A staphyloma of the cornea may be either partial or 
complete ; that is to eay, it may be limited to a small 
portion, or it may involve the whole of the cornea or the 
new structure which represents it. 

Partial Staphyloma of the Cornea. — When a portion 
of the cornea has been destroyed by sloughing or ulcera- 
tion, its place is made gooil by cicatrix tissue, which is 
more or less white aud opaque, and in many cases incapa- 
ble of resisting the normal outward pressure of the parts 
ivithiu the eye; slowly yielding, it bulges and forms an 
unsightly prominence on the cornea, fig. 20. A partial 
staphyloma of the cornea differs both in its formation and 
appearance from what is called a leucoma, although a 
leucoma may become staphyloinatous. In the formation 
of a true leucoma, there is often a great loss of corneal 
tissue, and very frequently perforation ; but the perforation 
is generally very small, a mere pin-hole, through which 
the aqueous escapes, and to which point the iris, having 
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fallen forwards, becomes adherent ; but it does not usuall/ 1 
bulge through the aperture, or, if it does, it is to a ver^ ' 
trifling extent : there is no absolute prolapse. The internal 
or posterior elastic lamina of the cornea is but little affected 
in the formation of ieucoma, excepting at the mere point of I 
perforation ; eo that, though a large piece of the cornea may 
have been destroyed, yet the gap which has been made is 
somewhat funnel-shaped, and the sides are bevelled to the 



point of perforation at the bottom of the ulcer. The strength 
of the cornea in such a case is comparatively but little 
weakened ; a new tissue is developed, and a dense white 
Ieucoma is formed, which is even with the surface of the 
cornea, and assumes, to a certain extent, its curvature. 
Such a Ieucoma does not bulge and become staithylomatoos. 
In partial staphyloma the case is different. By ulcera- 
tion or sloughing, an aperture is made in the cornea ; the 
internal opening is large, andthe iris, falling forwards with 
the gush of aqueous, either prolapses, or else bulges so as 
to fill up the wound to the level of the external sm'face of 
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the cornea. An effort to repair now follows; the pro- 
truded iris is coated with lymph, which is ultimately con- 
verted into a cicatrix tissue, and the wound is closed ; not, 
however, by a dense cicatrix, as in leucoma, but by iria 
coated externally by the thin membrane which has been 
oi^nised from the Ij-mph which covered it. Such a struc- 
ture is inelastic, and has not the resisting power of the 
portion of cornea which it has replaced ; it yields before the 
presaore from within the eye, and becomes staphyloma- 
tous, Aa the bulge increases in size, it drags the iris with 
it, drawing also upon the iris which is at a distance from 
the cicatrix, and approximating it towards the cornea. 
Between the leucoma, which remains stationary as a white 
patch on the surface of the cornea, and the partial staphy- 
loma I have described, there are many gradations, from the 
mere elevation of the surface to the actual ataphylomatous 
bulging, which continues to increase, and ultimately to 
interfere with the fi'ee motions of the lids over it. I believe 
that these different conditions may in a great measure 
be accounted for— 1st, by the size of the perforation made 
in the cornea; 2nd, by the extent to which the posterior 
elastic lamina was involved ; and 3rd, by the amount of 
iris which was prolapsed ; but some allowance must also 
be made for the reparative powers of the patient, as 
the condition of health always exercises an important 
influence on the formative process. 

Treatment of partial SfapkyloTna. — In the large majority 
of these cases, the iris being involved in the staphyloma 
to a greater or leas extent, the pupil is drawn towards 
it ; or, if the staphyloma is near the centre of the cornea, 
the pupil may be almost directly behind it. The sight 
of the eye is therefore always seriously affected, and in 
some cases all vision, except the perception of hght and 
dark, destroyed by it. 
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Tlie objects to be accomplished in the treatment 
partial Btapbjloina are : lat, to arrest the progress of, and, if 
possible, to diiainiah tbe bulge ; and 2nd, to restore some of 
the lost sight to the eye. Both of these conditions may 
be often attained by the operation of iridectomy : — by the 
removal of a piece of iris opposite to that portion of the 
cornea which is in the most healthy state, an artificial 
pnpil is made, and if the fundus of the eye ia sound, and 
the transparency and curvature of the cornea opposite the 
nevT pupil tolerably good, useful sight will be regained. 
But the removal of a piece of the iris by iridectomy 
exercises an important influence in diminishing the tension 
of the globe, and to this must be attributed the beneficial 
efiect which this operation bo frequently produces on the 
staphyloma. In cases of partial staphyloma which have 
occurred in my own practice, and in others which I have 
witnessed in Mr. Bowman's and Mr. Critchett's, where an 
iridectomy has been performed, the bulging has certainly 
not increased after the operation ; and in some instances it 
has decidedly receded. Undoubtedly the great success of 
the operation depends upon its being performed at an early 
date— as soon as possible after the first indications of, 
staphyloma have become manifest, but not until the 
ia in a perfectly quiescent state, and all symptoi 
tabUity have completely passed away. 

No attempt should be made to shave off the staphyloma, 
as if it succeeds in reducing the prominence, it will fail in 
restoring any sight to the eye, and it may prevent the 
possibility of any future operation to regain vision by the 
formation of an artificial pupil. 

Complete Staphtloma op the Cornea is a bulging d 
the entire structure which has replaced the original c 
after it has been destroyed by ulceration or slouj 
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induced either by accident or disease. When the cornea 
has been tlias deBtcoyed, the whole plane of the exposed 
iris may be seen coated with a film of lymph ; this, after 
a while, will become organised and converted into a bluish- 
white cicatrix tissue, to which the iris will be firmly 
adherent, and the breach will thus be closed. One of two 
events will now happen ; either the eye will gradually 
shrink, and ceaae for a time to give trouble, or it will 
become staphylomatous. If the case is seen at a very 
early date, immediately after the cornea has been de- 




etroyed, the lens will be often found lying in the centre of 
the pupil, perfectly transparent, and projecting slightly 
forvi-ards ; unless, as indeed frequently happens, it has 
been shot out from the eye at the moment that the cornea 
gave way. If this has not taken place, it is always wise 
to remove the lens by gently lifting it away with the point 
of a needle, aa after the lens has gone, the cicatrisation 
will be more rapid, and the probability of a staphyloma 
following, will be materially diminished. Should the eye 
be first seen at a later period, when the staphylomatous 
bulging is recent, and the new tissue which occupies the 
corneal space is yet but imperfectly formed, it is still a wise 
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ooune to endeaTOor to lemore the lens, and this may be 
done bj an operation lately suggested by Mr. Bowman, 
and practised by him in sereral cases with soccess. A 
broad needle is passed through the most prominent part 
of the staphyloma in the direction of the lens, so as to 
penetrate its capsule, and the lenticular matter is freely 
broken up. The needle is then withdrawn, and through 
the aperture it has made, a curette is introduced, and as 
much of the lens matter as is sufficiently soft and diffluent 
is allowed to escape from the eye along its groove. The 
puncture made with the broad needle may be repeated 
erery two or three days until the prominence of the sta- 
phyloma is reduced. Under this treatment the staphy- 
loma will gradually subside, the cicatrix of the cornea will 
become a firm and resisting one, and a certain amount 
of shrinking of the eye will probably follow, so that the 
patient will in due time be able to wear an artificial eye 
without any frirther operation. 

The formation of a complete staphyloma is thus seen to 
be greatly influenced by the presence of the lens within an 
eye, in which the whole or greater part of the cornea has 
been destroyed by sloughing or ulceration ; the eye having 
lost much of its anterior support, the pressure from behind 
causes the lens to bulge forwards, and in this position it pre- 
vents the formation of the firm contracted cicatrix, which 
would, as a rule, take place if it were removed. The new 
tissue which is developed over the lens and iris to occupy 
the place of the cornea, is incapable of resisting the pressure 
which is made upon it from within the eye ; its entire sur- 
face soon begins to yield, and an unsightly staphylomatous 
projection is gradually formed, which will often continue to 
increase until it seriously impedes the free motions of the lids. 

A complete staphyloma of the cornea may, and occasion- 
ally does, occur after the lens luis been removed ; but the 
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teiideuej to its formation is greatly lesseued by its 
removal. 

Aft^r a staphyloma of the cornea has been fully formed, 
the extraction of the lens will not exert any beneficial in- 
fluence in diminishing: its size. 

For the production of a complete or general staphyloma 
of the coniea, it is not necesaary that the whole of the 
cornea should have been destroyed; it is often sufficient if 
the central two-thirds have given way. A large central 
staphyloma will be formed, which will so drag on the mar- 
ginal portion of the cornea that it will become blended in 
the general prominence, and the small circumferential 
margin of free iris will be drawn into close contact with 
that part of the cornea which is not absolutely involved in 
the disease, and all appearance of the anterior chamber 
will thus become obhtemted. 

Oftentimes in staphjloma of tlie cornea, that portion of 
the sclerotic which surrounds the cornea, and Is known as 
the ciliary region of the eye, becomes thinned, staphylo- 
matous, and drawn into the general bulging of the new 
corneal tissue, so that it seems to be continuous with it. 
To this condition of the eye, the term corneo-sclerotic sta- 
phyloma has been applied. 

Treatment ofCiymplfte iStaphyhma. of the Comea. — The eye 
for aU visual purposes is for ever lost, and the patient seeks 
advice, either to be relieved of the unsightly prominence 
which, if the staphyloma is lai^, keeps up a continual au- 
^noyance by the impediment it offers to the up and down 
movements of the lids ; or else, on account of the disfigure- 
ment it occasions, he desires to have it so reduced tluit he 
may be able to wear an artllicial eye. The question, then, 
resolves itself into whether it is better to abscise the front 
of the eye after the manner recommended by Mr. t'ritchett, 
or to remove tlie eye altogether ? 
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For a complete staphyloma of the cornea, the operation 
of abscission is appropriate, as it should only be performed 
on those lost eyes, in which it may be hoped that the 
fundi are healthy. Where there is pre-existing disease of 
the choroid or retina, deep haemorrhage is likely to follow 
the removal of the front of the globe, which may necessitate 
the immediate excision of the rest of the eye ; or if the 
operation is completed, and the bleeding arrested, a 
troublesome suppuration of the stump is almost certain to 
follow, K the operation of abscission is properly per- 
formed, and the case does well, a good stump is formed 
on which an artificial eye may rest, and the deception 
becomes almost complete, for the natural fulness of the 
orbit is preserved,- and the movements of the artificial eye 
in concert with the sound one are perfect. But, on the 
other hand, it must be considered that in leaving the 
whole of the posterior part of the globe, we have left 
behind a sclerotic cup, containing portions of the vascular 
tissues of the eye, the retina and choroid ; and that those 
destructive changes which so commonly take place between 
these structures in lost eyes, after the lapse of many years, 
may also occur here, and eventually prove a source of 
much suffering, if not of actual danger, to the other eye. 

My own feeling is, that to the wealthy, where personal 
appearance is a source of serious moment, the operation of 
abscission is most valuable, as the patient can keep a watch 
over the stump, and seek medical aid, the moment any 
unpleasant symptoms arise ; so that if at any time it should 
give trouble or become dangerous to the other eye, it can 
immediately be removed. To the poor, however, where 
safety stands so much before symmetry, and where neglect 
of early symptoms is the rule rather than the exception, it 
is better to remove the staphylomatous eye entirely, rather 
than to abscise the front of it. 
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' Tbe recovery ti-ora tlie operatiuu of excision of the eye is 
more rapid than after abscission, and the patient is able 
sooner to wear, witli good effect, an artificial eye. 

Tbe operation of abscission of the eye was first described 
by Mr. C'ritchett, in the 1st chapter of vol, iv, of tlie 
Royal London Ophthalmic Hospital Reports. I quote his 
own description of the mode of performing it. " The 
patient being placed under the influence of chloroform, the 
staphyloma is freely exposed by means ofawire speculum; 
a series t»f fonr, or rather five, small needles, with a semi- 
circular curve, are passed through the mass, about equi- 
distant from each other, and at such points as the lines of 
incision are intended to traverse, tig, 22. 

'* These needles aje left in this position, with both extre- 
mities protruding to an equal extent from the staphylomn.. 
The advantages gained by this part of tbe proceeding 




are: — Ist. Thatasnuillquantity of Uie fluid parts of the dis- 
tended globe escapes, thus diminishing pressure, and pre- 
venting a sudden gush of tbe contents when the anterior pa i-t 
is removed. 2nd. That the points of emergence indicate 
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the line of inciBitm. Srd. That the presence of the needles 
prevents or rather restnuns, to some extent, the escape of 
the leua and vitreoiis hmnour, after iiie anterior part of 
the staphyloma has been .removed. The next «tage of the 
proceeding is to remove the anterior part of the staphy- 
loma. This requires some judgment and modification in 
size and form, in accordance with the extent of the en- 
laj^ment, so as to leave a bulb. My usual plan is to 
make an opening in the sclerotic, about two lines in extent, 
just anterior to the tendinous insertion of the external 
rectus, with a Beer's Icnife. Into this opening I insert 
a pair of small probe-pointed scissors, aikd cut out an ellip- 
tical piece just wiliiin the points where the needles have 
entered and emerged. The needles, anned vrith fine black 
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silk, are then drawn through, each in its turn, and the 
Ruttires are carefully tied, so as to approximate as closely 
as possible the divided edges of the sclerotic and conjunc- 
tiva, fig. 23. The operation is now finished ; the speculum 
may be removed so as to allow the lids to close, and wet 
lint may be applied to keep the parts cool." 

Unless this operation is carefully performed, there is apt 
to be a projecting comer, at one or both of the extremities 
of the cicatrix. Such a result is a serious impediment to 
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3ie proper fitting of aji artifieiaJ eye, and may require a 
second operation to remedy it. 

Treatment of Staphyloma of the Cornea by Sefon. — For 
the purpose of reducing the bulge of the staphyloma, 
80 that an artificial eye may be worn, Vun Gra^fe has 
recommended that a silk thread seton should be passed 
through the most prominent part of the staphyloma, with 
the view of inducing a suppurative inHammation, and a. 
subsequent shrinldng of the globe. 

The following is an abstract from Von Graefe'a article 
entitled " The setting up of a> suppurative choroiditis for 
the preservation of the globe," * in which the operation 
is described : — An ordinary double silt thread is parsed 
through tlie vitreous humour, so as to include the coats of 
the eyeball, for the width of four or five lines within the 
suture. It should not be drawn tight, so as to cut the 
tissues and allow a gradual escape of the intra-ocular 
fluid, but only tied in a slack loop to keep the thread in 

position The thread should not be passed 

through thinned portions of the coats, because in those 
parts the choroid is atrophied, and will not give a fit 

material for the production of suppuration 

Ab to the direction of the thread, it is most convenient 
to run it parallel to the margin of the cornea. The 
counter-puncture is thus most easily made, and in this 
situation the parts are less disposed to conjunctival 
chemosis than when the puncture is made farther back. 
But tlie direction of the thread is not of much importance. 
The ends of the silk are to be cut ofi' close to the knot, 
and the lids kept closed by a piece of strapping or a lightly 
applied compress. In from sixteen to thirty-sii hours 
an acute choroiditis is set up, with chemosis and enlarge- 
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ment of the globe, and the seton is then to be withdrawn. 

Fomentations and poultices may be applied to relieve un- 
easiness. In from three to eight days a diminution of the 
symptoms will occur, and atrophy of the globe will shortly 
follow. 

CiLIABT StAPHYLOKA, OB StAPHYLOKA OF THE SOLEBOTIC, 

as it is commonly called, is a staphylomatous projection of 
the sclerotic in the ciliary region of the eye. It consists of 
a series of grape-like bulgings, with such a thinning of the 
sclerotic coat, that the dark colour of the ciliary processes 
with which it is in contact is distinctly seen through it. It 
may be limited to a part, or it may involve the whole of 
the ciliary region of the eye. 

Ciliary staphyloma may be the result of injury, or 
disease* In the nugority of cajoes it is dependent on a 
chronic form of choroido-iritis, accompanied with a gra- 
dual wasting of the sclerotic in the immediate vicinity of 
the ciliary processes, so that it loses its normal power of 
resisting the outward pressure from within the eye, and, 
slowly yielding, a dark irregular nodulated prominence is 
developed. 

As the result of an injury to the eye, ciliary staphyloma 
may be produced in two ways. 

1st. It may be the direct sequence of a rupture of the 
sclerotic, and especially when there is also associated with 
it an extensive prolapse of the iris and choroid. After 
such an accident, it frequently happens that the margins of 
the wound are prevented from falling into apposition by the 
prolapse which bulges between them. Over the surface of 
this, lymph is subsequently effused and afterwards organ- 
ised ; a thin cicatrix tissue is ultimately formed over the 
protruded iris and choroid with which it is blended, but a 
staphylomatous projection is left in tli(? immediate site of 
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B wo\ind, which seldom recedes, if it does not afterwards 
increaso. 

2ud, CTiary staphyloma may occasionally be the indirect 
result of an injury to tlie eye. The chronic choroido-iritis, 
with thbiuing of the sclerotic in the ciliary region, which 
has been the immediate cause of the staphyloma, may have 
originated in some distant injury. The acute inflammatory 
symptoms which were primarily induced, instead of com- 
pletely subsiding, may have drifted into that low form of 
choroido-iritic inflammation, which so often ends in blind- 
ness and deterioration of the tissues of the eye. 

The prognosis of ciliary staphyloma is always most un- 
favourable ; even when slight, there is considerable im- 
pairment of vision ; but tlie danger to be apprehended is 
tliat it wiU increase, and as it enlarges all sight will be 
destroyed. 

Treatment. — For the ciliary staphyloma which is pro- 
duced by a rupture of the sclerotic, 1 know of no remedy. 
The sight which such an eye retains, even when the staphy- 
loma is small, is usually very limited ; but if it is suffi- 
ciently large to interfere with the free movements of the 
lid over it, the eye is generally blind. When an eye thus 
completely lost for all visual purposes is unseemly in 
appearance, and troubles the patient, the best treatment 
is to excise it. If, however, a ciliary staphyloma is 
dependent on diseaae, no matter whether it has originated 
&om constitutional causes, or from some remote injury to 
the eye, it may frequently in its early stages be arrested 
by the operation of iridectomy. It is the only remedy 
from which I can really feel satisfied that I have seen any 
decided benefit ; and although in some cases it may fail 
in accomplishing the desired end. yet it is certainly the 
most successful of alt the remedial agents I have known 
practised for the relief of this disease. By reducing the 
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tension of the eye, the tendency of the staphyloma to in- 
crease is certainly diminished, and in some instances 
completely stopped. It should be remembered that even 
though the tension of the eye at the time of the operation 
may be normal, yet the resisting power of the sclerotic has 
been lowered by disease, and that by lessening the tension 
which exists, the condition of the eye is improved. 

Case XIX. — Ciliary staphyloma following a rupture of the 
scleroticy with a dislocation of the lens beneath the con- 
junctiva. 

Frances L., set. 40, was admitted into the Ophthalmic 
Hospital, July 10, 1866, under the care of Mr. Bowman, 
suffering from a severe injury to the left eye. Ten days 
previously she received a blow on that eye. 

Present state. — In the ciliary region, at the upper part of 
the eye, the lens is seen dislocated beneath the conjunct 
tiva ; and through it a rent in the sclerotic can be dis- 
cerned. About the lower half of the cornea retains its 
normal curvature, but the upper part is bent forwards. 
The aqueous humour is yellow : she is suffering no pain. 

July 13. — Mr. Bowma^ made an incision through the 
conjunctiva and sub-conjunctival tissue over the lens, 
which he then removed in its capsule. Behind the lens 
there was some vitreous, which had escaped through the 
rent in the sclerotic. 

July 14. — No pain or swelling of the lids. 

July 18. — Good perception of light. There is a curtain 
of blood across the area of the pupil. 

July 20. — The fundus of the eye cannot be lighted up 
with the ophthalmoscope. The cornea has almost resumed 
its natural curvature. The tension of the globe is — T 1. 
The iris is tremulous. 
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Jvli/ 27.— Wound iii the sclerotic healed; 
discern a hiind moving'. 



^^^^f September 14. — To-day the patient called at the Hospital. 

W The appearauce oC the eye ia that represented in fig. 24. 

I There is a rather large ciliary staphyloma in the imme- 

P diate site of the rent in the sclerotic, 

Examined with the ophthalmoscope, there is still seen 
some blood in the vitreous, in the upper part of the eye, 
in the vicinity of the wound. With a 3-inch convex glass 
she is able to mate out 20 Jaeger's test types. 




The Opeeation of Ibidectomt.— The patient lying 
on a couch, a spring stop speculum is to be iutroduced 
between the lids to open them to the desired extent. The 
operator, standing behind the head of the patient, 
seizes with a pair of forceps in his left hand the conjunc- 
tiva and subjacent fascia of the eye, at a part near 
the cornea, opposite to tliat at which he is about to in- 
troduce the point of the iridectomy knife ; whilst with his 
right hand he makes an incision in the sclerotic with a 



106 



THE OPERATION OP IRIDECTOMY. 



lance-shaped knife (fig. 25) at about one line from the 
margin of the cornea, so that the point of it may enter the 
anterior chamber just in front of the ciliary attachment 
of the iris. As soon as the point of the knife is seen in 
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A FRONT AND SIDE VIEW OF A LANCB-SHAPED IBIDECTOMT KNIFE, 
SHOWING THE ANOLB AT WHICH THE BLADE IS SET TO TUB 
SHAFT OF THE INSTEUMENT. 



the anterior chamber, the blade should be directed onwards 
in front of the iris, until the required opening has been 
made. In doing this, it is necessary to keep the point of 
the instrument slightly forwards, so as to avoid the risk 
of wounding the lens, taking care at the same time that 
it does not scratch the inner surface of the cornea. The 
knife should be then steadily and cautiously withdrawn 
from the eye, so as to allow the aqueous to flow gently 
away, and thus to avoid the sudden gush which usually 
follows a too rapid withdrawal of the blade. The incision 
having been completed, the operator now hands over the 
forceps, which fixed the eye, to his assistant, who, if neces- 
sary, rotates the globe a little downwards, and steadies it 
whilst he excises a portion of the iris. If the iris is already 
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jjrolapsi'il, as often happens, he at once seizes it witJj a 
pair of iris forceps {fig. 26), ot if not, he introduces the 
blades of the forceps through the wound, and makes theiu 



grasp the iris near tJie pnpiUarj' border, and then, drawing 
a portion of it out of the wound, he first cuts it through 
with a pair of Fio, 27, 

fine scissors {fi- 
gure 27) on 
one side of the 
forceps, from its 
ciliaiy margin 
to the pupil, 
and then draw- 
ing on the free 
end of the iris, 
which is still 
within the grasp 
of the forceps, 
he separates as 
much of it from 
its ciliary at- 
tachment as he 
desires to ex- 
cise, and cuts it 
off with a pair 
of8< 




When from 
any cause the 
anterior c-hiuuber is so shallow that the iridectoui v 
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cannot be used without incurring the risk of wounding the 
lens, the incision in the sclerotic should be made with an 
ordinary cataract knife, or with Von Graefe's linear ex- 
traction knife, a drawing of which is seen under the 
heading of " Von Graefe's Linear Extraction Operation 
for Cataract." The point of the knife, after it has pierced 
the sclerotic, should be directed carefully along the rim of 
the anterior chamber for a distance in accordance with the 
desired size of the incision, and then, making the cotmter- 
puncture, it should cut its way out, as in the ordinary flap 
extraction for cataract. 



INJURIES OP THE IRIS. 

Prolapse op the Iris. — Penetrating and incised 
woimds of the cornea are very generally immediately 
followed by prolapse of the iris. The extent of the pro- 
trusion varies with the size and the position of the wound. 
When the cornea is punctured, the aqueous escapes with 
a rush, and draws in its stream, as it runs through the 
opening, the portion of iris in the immediate site of the 
injury. 

A small penetrating wound near the margin of the 
cornea is more likely to be attended with a prolapse, than 
a large incised one near the centre. The amount of the 
prolapse to a certain extent is dependent on the size of the 
woimd ; but beyond one of a limited range, such as is pro- 
duced by the point of a pair of scissors, or the blade of a 
penknife, the tendency to prolapse is diminished as the 
size of the wound is increased. 

Prolapse of the iris is very commonly associated with 
injury to the lens ; but as a rule, we have first to direct 
our attention in the treatment of the case to the prolapsed 
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iris, leaving the traumatic cataract to be dealt with at a 
fiiture period. There are, however, cases where the in- 
jury to the lens materially influences the treatment to be 
pursued for the protrusion of the iris. These complications 
are considered in the article " Treatment of Traumatic 
Cataract." 

When the prolapse of the iris is small, and produced by 
a clean, sharp, but small cut near the marg^in of the cornea, 
and no other tiBsue of the eye is implicated, the case is ■ 
almost certain to do well, and l)eyond a alight alteration in 
the shape of the pupil, no inconvenience will probably 
hereafter be experienced. But if the wound through 
which the iris has prolapsed is not confined to the cornea, 
but runs into the sclerotic, so as to include in it a portion 
of the ciliarj- region of the eye, the injiiry must be seriously 
regarded, on account of the risk of sympathetic ophthalmia 
to which the sound eye is exposed. 

The following case is an illustration of a small prolapse 
of the iris, produced by a small clean cut at the margin of 
the cornea, but without injury to any of the other tissues 
of the eye. 

Care XX.— Sydney 0., at. 7, came under my care on 
June 11, 1866, having two days previously received an 
injiu-y to the left eye. He was amusing himself by breaking 
an earthenware pot by striking it with a stick, when a 
piece of it flew up and hit the eye. When I first saw liim 
there was a clean sharp cut wound at the lower part of 
the cornea, through which a amall portion of the iris was 
prolapsed. The lens, as far as I conld then make out, 
was clear. A small compress was applied over the closed 
lids, and a lotion of belladonna was ordered to bathe 
, the eye with three or four times a day. The lad pro- 
gressed towards recovery without an tmtoward symptom, 
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and on September 18, when he came to show himself at 
the Hospital, the eye presented the appearance i^en in 
fig. 28. The pnpil was drawn downwards, bnt the corriea 
in front of it was transparent, and the lens was clear. He 
could see as- well with that eye as with the other. He 
read No. 1 of Jaeger's test types with ease. 

Fio. 28. 




K the patient is seen very shortly after the accident, 
before any adhesion can have commenced between the 
protruded iris and the edges of the wound, it has been 
recommended to expose the eye suddenly to a strong 
light, with the idea that the rapid contraction of the 
pupil will draw the prolapsed iris back again within 
the chamber of the eye. This mode of treatment is 
simple, and may be tried ; but my own experience is 
that it will never succeed. Since the introduction into 
ophthalmic practice of the Calabar bean, we have at 
our disposal the means of causing a rapid contraction of 
the pupil, and of maintaining this state as long as it may 
be deemed desirable. This dinig has been used with 
success in certain cases of prolapse of the iris, seen by the 
surgeon very shortly after the accident which caused it. 
The steady and continued contraction of the pupil has 
succeeded in some instances in drawing the iris out of 
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the wound ; whilst in other cases the success baa been 
pftrtitiJ, and the prolapse has been diminished. As a nile, 
however, the patient is not aeen aiilBciently early to allow 
of tJiis treatment being followed. 

In treating prolapse of the iris, we have first to consider 
the best means of dealing with the prolapse itself; and 
next what ^neral treatment should be adopted to favour 
the recovery of the eye. 

Tlie prolapse of the iris may be treated in four different 
ways : — 

Ist. By a compress applied extemaUy over tlie closed 
Uda. 

2nd. By removing with a pair of fine scissors the pro- 
lapsed iris. 

3rd. By frequent puneturings of the prolapsed iris with 
a fine needle. 

4th. By applying a fine ligature to the prolapsed 



The general treatment must be strictly soothing, and 
great acre should be taken of the eye for at least six 
months after a wound followed by prolapse of the iris, 
even though the lens may have escaped all injury. Both 
eyes should be shaded, and all strong lights should be 
carefidly excluded. The room in which the patient re- 
sides should be darkened, and when he goes out of the 
house, the eyes should be protected from glare by spec- 
tacles with dark neutral tint glasses. The spectacles 
should be provided with large curved glasses, so bowed 
as to shut off lateral light ; or a pair of goggles may be 



Soon after the accident two or three leeches should be 
applied to the temple of the injured eye ; and three or 
four tunes during the day the eye should be bathed vrith a 
l>elladonna lotion ; or it may be fomented with a warm de- 
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coction of poppy heads, but then a few drops of tlie sola! 
tion of the Sulphate of Atropia gr. j, ad Aqiue 3J- shou] 
be also dropped into the eye twice a day, as it ia of i 
portance to keep the eye under the influence of belladotu 
for the first two or three days at least after the acciden^ 
If a compress is applied over the eye, it should be removefl 
three times daily, to allow of the eyes being bathed with 
the lotion ; but if one of the other plans of treating the 
prolapse be adopted, in addition to bathing the eye, a fold 
of linen wet with tlie lotion may be laid over the clot 

lids. 

No prolapse of the iris should be very lightly : 
garded ; for I have seen almost complete blindness folloi 
&om what haa appeared at first a comparatively BligU 
injury. 

I. Treatment of Prolapae of the IrU by a Compreu^ 
In a large majority of cases of prolapse of the : 
following an injury, it ia best at the onset to leave 1 
prolapse alone, and to be guided by the progress < 
case as to the ulterior measures to be resorted to. The" 
patient should be directed to gently close both eyes, and 
a little cotton wool, or eharpie, should be evenly placed 
over the injured one, so as to form a compress, which is to 
be kept in its place by a tnni of a roller. To do good, the 
pressure on the eye must be uniform, and steadily main- 
tained by a readjustment of the bandage and padding i 
often as necessary. This method of treatment often afford 
considerable comfort to the eye ; it artificially supports t 
relaxation of the parts within, caused by the sudden t 
cuation of a portion of the contenta of the globe ; it teni 
to prevent an increased prolapse of the iris; and iteffec 
ally excludes all light. 

So long as a compress contributes to the ease of t 
patient, it may be worn ; but if from its first application I 
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ia complained of aa hot and annoying, it should be tliscon- 
tinued. This treatment shoidd generally be resorted to in 
tlie early stage, when the indications which call for it are 
manifest ; but it may have to give place to, or be used in 
concert with, some other remedy as the case advanceB. 
Thus, if after wearing the compress for a few days, the 
eye is found on cxamuiation to be tolerably quiet, and the 
prolapse covered with lympb, it may be deemed advisable 
to snip it off with a pair of scissors, or to puncture it with 
a fine needle, and again to continue the pad. In a very 
large number, however, of eases of prolapse of the iris, no 
surgical treatment of the prolapse will be required. The 
prolapsed portion of iris will be strangulated lq the wound, 
and becoming detached, a smooth cicatrix will be 
formed. 



CaSB XXI. — Large wound of the cornea with a small pro- 
iapne of the iris — Treated by comprixi — Good rmiU. 

Edward 0., set. 34, a boiler-maker, came to the Hospital 
August 22, 1864, suffering irom an injury he had received to 
the left eye a few hours previously. He was striking a piece 
of iron, when a fragment flew off and struck the eye. On 
examination, a vertical slit was seen in the centre of the 
cornea, extending to within a sixteenth of an inch of the 
margin at each extremity. The ii-is was lying in contact 
with the cornea, all the aqueous having escaped ; and pro- 
jecting through the wound at the lower part, was a small 
portion of the iris. The lens was wounded. 

A cotton-wool compress was applied to the eye, and 
kept in situ by a turn of a roller, and two leeches were 
ordered to the temple, 

Augji»t 23,— The man has not had much pain in the 
eye. The wound is closed, and there is h iiiij- anttu'rior 
chamber. 
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Ordered to use a belladonna lotion two or three times 
daily. 

The man continued to do well, and on August 30th 
the report states that the eye is quiet. There is a good 
deep anterior chamber. The outer margin of the pupil 
is adherent to the cicatrix of the cornea, but the inner 
half is free and circular, and acts well. The lens is quite 
opaque. 

In this patient, although the wound was very large, the 
prolapse of the iris was very slight. The compress acted 
as a support to the eye, and favoured the rapid union of 
the corneal wound by keeping its edges in apposition, and 
by excluding air and light. 

n. Removing J with a pair of fine scissors^ the Prolapsed 
Iris, — From the very slight amount of irritation which 
follows the operation for artificial pupil, when an opening 
is made at the margin of the cornea, and a piece of iris is 
drawn out and cut off, it might reasonably be inferred that 
the snipping off of a piece of iris which has bulged through 
a small wound made accidentally instead of intentionally, 
would be followed by no more severe results. The cases, 
however, are not exactly parallel. In the one case, the 
woimd is a simple incised one, made with a clean sharp- 
cutting instrument, its edges falling into accurate appo- 
sition immediately after the iris has been cut off, and 
primary union speedily resulting. In the other, the 
wound is nearly always a punctured one, inflicted with a 
considerable amount of force, and producing a certain 
amount of contusion ; hence, instead of a direct union of 
the edges, the wound is apt to remain more or less patu- 
lous, and after the prolapsed portion of iris has been 
snipped off, the constant drain of the aqueous will often 
cause an additional protrusion to follow, and thus render 
the subsequent displacement of the pupil greater than that 
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iaaaed by tho primary injury. Tliere are, however, eaSea 
where this line of treatment is judicious, but they re- 
quire to be selected. Those to which it might be applied 
are — ' 

1st. Where the wound ia small, and has been made 
by a fine, sharp instrument ; where there is little or no 
contusion of the corneal tissue, and the prolapse is not 
large. 

2nd. In certain cases where there is a portion of iris 
lying between the lips of a large wound across the cornea. 
The removal of the iris allows the edges of the cut to fall 
into apposition, and favours primary union. 

3rd. It may be often resorted to with advantage at a 
later period in the treatment of a case of prolapsed iris, 
when the proti-uded portion has become coated with a film 
of lymph, and the edges of the wound through which it 
bulges are evidently sealed to the iris which fills it. 



Case XXII. — Large wound of the cornea with a knife — Pro- 

ktpae of the iris — Injury to the lene — Abscisa-ion of ths 

prolapsed iris. 

W. L., ffit. 8, was brought to the Hospital on September 
3, 1864, having, tliree hours previoiisly, met with the fol- 
lowing accident : — He was cutting a piece of string with a 
carving knife, when the sti-ing suddenly giving way, the 
blade of the knife struck with full force the cornea of the 
left eye, inflicting a large wound, which extended from 
near the upper and outer margin to close to the lower and 
inner border. 

Condition on coming to the Hospital. — There was a long 
cut across the cornea of the size above indicated, and pro- 
jecting through the lips of the wound was a small [wrtion i 
of iris, witli some lens matter. The anterior chamber was 
fuU of blooil. 
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Treatment. — The small protruding portion was snipped 
off vdtL a pair of scissors. He was ordered 

Two leeches to the temple. 

Fotus BelladonnsB to be applied continuously to the eye. 

Pulv. Calomel c. Jalap gr. yiij. at bed-time. 

September 6. — Has slept well each night since the acci- 
dent. The whole globe is much injected, but a portion of 
the blood has been absorbed, sufficient to see that there is 
a good anterior chamber, and that the lens is opaque. 
The wound of the cornea has united, and retains the 
aqueous within the chamber. 

September 13. — Has continued to do well. The eye is 
quiet. All the blood has been absorbed. The portion of 
iris which was prolapsed and removed with the scissors 
was very small, and a long narrow pupil, free above the 
wound, remains, but the lower part of the iris is adherent 
to the edge of the cicatrix. The lens is quite opaque, 
and particles of lenticular matter are seen in the anterior 
chamber. 

This case is quoted as illustrative : — 

1st. Of a small prolapse occurring through a very large 
wound of the cornea. 

2nd. Of the mode of treating the prolapse by cutting it 
off ^vith scissors. 

m. Frequent puncturing the prolapse tvith a fine needle is 
a plan of treatment suggested by Mr. Bowman in certain 
cases, and one from which I have seen the most satisfac- 
tory results. It is specially applicable to large prolapses 
of the iris, near the margin of the cornea : — that form, 
indeed, which is very intractable to other treatment. In 
the smaller prolapses, pimcturing is often of the greatest 
service, but such cases admit of other and apparently 
milder measures, and do well. The class of injury in 
which I have seen so much benefit accrue from judiciously 
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pricking from time to time the proti'uded iris, is where a. 
laj'ge wound with a tendency to gape, has been mad« near I 
the margin of the cornea; where the piece of iris prolapsed 
is large ; and where, froiii the appearance of thi; wound, it j 
18 evident that snipping it off will only be followed by an 
additional protruaiou, and that without some energetic 
treatiiient, the prolapse will probably increase and give 
rise to great irritation. 

Tlie portion of iris wliicli protrudes through the wound 
is usually a fold, bulged to its fullest extent by the aqueous 
behind; the hollow of the fold comniunicating directly 
with the anterior chamber, which it continues to do, antU 
the opposed surfaces of the bug of iris are compressed by 
the falling together of the edges of tlie wound. 

The object of the operation is twofold. 1st. By pricking 
the prolapsed iris, to allow the aqueous which fills it out 
to escape and cause it to collapse, and at the same time to 
permit the edges of the wound to close upon it, and come 
into more immediat« apposition. 

2ndly. To excite siifficient local action to produce adhe- 
sion of the edges of the woimd to the iris, and of the op- 
posed surfaces of the iris to each other. The wound is 
thus closed, and the portion of iris beyond the cornea, cut 
off from its vascular supply, withers away. 



Case XXUL—Larife prolapse of the iris treated by frequent 
prickings with a fine needle — Good rcxalt, 

L. B., a-t. 5, was brought to the Hospital on account of 
an injury she had received in her right eye the day pre- 
viously. Her brother, playing with a bow and arrow, 
shot an arrow into her right eye. 

It penetrated the globe at the inner mai^n of the cor- 
nea dose to its junction with the sclerotic, and stuck in 
the eye. It was withdrawn by the child, and immediately 
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an extensive prolapse of the iris took place. When first 
seen there was a wound about one-eighth of an inch in 
length at the site above mentioned, and through it was 
protruding a large portion of iris, nearly one-sixth of its 
entire circumference. 

The point of the arrow appears to have passed simply 
into the anterior chamber, and not to have touched the 
lens, or otherwise to have disturbed the parts within the 
eye. The lens, as far as could be made out, was quite 
clear, and the sight was good. 

With the exception of the large bulging portion of iris, 
the eye looked very much as if an iridectomy had been 
performed. Some recent lymph coated the protruding 
iris. The prolapse was too large to admit of a ligature 
being placed round it as in iridodesis ; for the wound, a 
gaping one, still remained, and if the bulging part was 
diminished in size, jfresh uis would probably prolapse. 
For the same reason, cutting it off with scissors was unad- 
visable, as the large open wound would still remain, and 
another bulge would certainly take place. Mr. Bowman 
saw the child, and punctured with a fine needle the pro- 
truded iris at four or five points, allowing the aqueous 
which swelled it to escape. This treatment he recom- 
mended to be repeated once or twice a week, according to 
the condition of the eye. 

The child was brought to the Hospital regularly twice a 
week for about a month, and on each occasion I repeated 
the puncturings. They produced but little annoyance, 
the slight action which followed each operation being 
limited to the prolapsed iris and the wound. The case 
progressed uninterruptedly, the bulging portion of the iris 
became strangulated, a firm cicatrix resulted, and the 
child has a good and useful eye. 

IV. Treat me7it of Prolapse of the Iris by Tdgature. — In 
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: where a flniall prolapse occurs close to, or at the 
eirciiiiiferentiaJ margin of the cornea through a small but 
clean cut woutul, the placiug a ligature of very fine silk 
round the protruded iris is a mode of treatment which may ' 
be adopted. 

It strangulates and cuts off the bulge, and excites suffi- 
cient local action to close the wound ; but this treatment is 
only applicable to a limited class of cases, as, if the wound 
is large, the diminishing suddenly the size of the protrusion 
by a ligature soon after the accident, woidd either favour 
an additional prolapse, or else, as the atjueona was re- 
secreted, would allow the prolapsed iris, with the ligature, 
to be sucked back within the anterior chamber. The 
latter accident occasionally occurs after the operation of 
iridodesis, if the opening in the margin of the cornea is 
made too large. 

C0EEDIALY8I8 is a detachment of the iris from its ciliary 
border, by which a new pupil is frequently formed. It is 
generally caused by sharp blows on the eye, such as with 
the handle of a whip, with tbe cork from a bottle of soda 
water, or an accidental back blow from the hand of another 
person, or indeed from any sharp sudden violence. Core- 
dialysis may be associated witli mpture of the external 
coats of the eye, but in the majority of cases it has not 
this severe complicati(m. The separation of the iris from 
its ciliary connection is always immediately followed by 
free bleeding, often sufficient in quantity to fill the whole 
of the anterior chamber with a blood clot. The extent of 
the coredialysis varies very much : in some cases the 
detachment is so small as scarcely to be visible after all 
the blood has been absorbed ; whilst in other instances, as 
in Case XXIV., fig. 29, a third or even more of the iris 
may be loosened from the ciliary body. 
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The pupillary border of the iris corresponding to the 
dialysis is paralysed from a tearing through of the ciliary 
nerves which supply it, and that part of it is uninfluenced by - 
the action of light and shade. The complete circle of the 
pupil is thus destroyed — a defect which is most observable 
when the pupil is dilated. This paralysis of a limited 
portion of the iris is often in slight cases of coredialysis 
the only indication, afcer the blood has been absorbed, of 
the nature of the injury the eye has sustained. The 
detachment of the iris from its ciliary border may have 
been small, or perhaps a mere loosening or partial separa- 
tion may have happened, sufficient in extent to cause a 
rupture of some of its nerves and vessels, and consequent 
hsemorrhage, and limited paralysis, but not enough to 
form a new pupil. 

The prognosis of cases of coredialysis when there is 
no rupture of the external coats of the eye is favourable. 
When the patient is first seen, if it is shortly after the 
accident, the blood in the anterior chamber will generally , 
prevent a correct diagnosis of the extent of the injury 
being formed ; but in a few days the clot will have become 
absorbed, and a careful examination can then be made. 
A guarded opinion should be always given, as the blow 
which has force enough to cause a coredialysis may also 
inflict such an injury on the lens as to produce a cataract. 

If the eye receivers from the injury, the second pupil will 
interfere but very slightly with vision : provided the lens 
is clear, and the choroid and retina sound, perfect vision 
may be afterwards enjoyed, even though the second pupil 
is one of considerable size. This fact is ilhistrated in 
the following case, where, although a third of the iris was 
detached, the patient was afterwards able to read No. 1 of 
Jaeger's test types. 
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Ca8E XXrV. — Large detafhrnent of ilie trie from ite ciliary 
circumferetice, occasimied by the bursting of a equih close U> 
the eye. 

Eliza B., tet. 21, was sitting in her garden on Novem- 
ber 5, 1861, when a squib, thrown over the wall by a child, 
burst within a few inches of the right eye. The eye was 
Btnicb as it exploded. Imtnedtately she siiffered great pain, 
and very shortly afterwards she foiind that the eye was 
quite' blind. She came under my care on the ■ following 
day. The eye was then very painful and inflamed ; the an- 
terior chamber entirely occupied by a clot of blood, so as 
to render it impossible to distinguish any of the internal 
L structures. 

■ Leeches were applied to the temple, and a fold of linen 

1 wet with cold water was laid over the lids.- Under this 
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treatment the pain and redness of the eye subsided ; and 
after eight days (on November 14) the blood was suffi- 
ciently absorbed for an exact examination to be umde. 
It was then found that at the lower and inner part, an 
extensive detachment of the iris from its ciliary attach- 
ment {coredialyais) ha^l taken place ; but as far as could 
be then ascertained, the lens was clear. The case pro- 
gressed most satisfactorily. The blood in a fortnight was 
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quite absorbed; but the nqueoiia continued of a yellow ' 
colour for mauy weeks afterwards, givuig to the iris a 
greenish tinge. The haimonhnge, aa the result proved, 
was limited entirely to the anteripr chamber ; and the 
coredialysis was the" only iiijuiy the eye sustained. The 
patient, three months after the accident, was able to reatl 
No. 1 of Jaeger's test types. Tlie detachment of the iris 
from its marginal circumference was so extensive that a 
distinct second pupU was formed, through which, with the 
ophthalmoscope, the fundus of the eye could be clearly 
seen. The vision^ however, with that eye, was single. 

Case XXV. — Coredialy/iw occnsioned hy « blow oi 
with a cork from a bottle of noilii-water. 
T. W., ait. 45, came to the Hospital on May 2.3, 1865, 
having half an hour previously received a blow on the eye 
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from the cork of a soda-water bottle. He was i 
open a bottle of soda-water ; and, whilst speaking t 
person near him, the cork unexpectedly flew out and struck 
him on the eye. There was some htemorrhage into the 
anterior chamber, sufficient to form a thin clot across the 
lower third of the iris, but not to occlude the pupil. At 
the upper circumferential margin, there was a separation 
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of the iris from its ciliarj- att.a.chment to the extent of 
about oue-qnarter of an inch. The pnpil opposite the 
detachment was paralysed. He waa ordered to have two 
leechea applied to the temple ; and a fold of linen, wet 
with the belladonna lotion, to be laid over the eye. 

Man 26. — The blood was quite absorbed. The portion 
of iris which had been torn from its ciliary border waa 
loose and tremuloua. The lower niai^^ of the pupil 
acted well, but the upper and outer was paralysed. The 
case did well. 

For the dii-ections concerning tlie treatment of core- 
dialysis, see the article " Htemorrhage into the Anterior 
Chamber." in which, under the heading of " Treatment," 
the subject is fully discussed. 

Lace&ations op the Iki» without huptuke op the 
EXTEBNAL COATS OP THE EYE. — Such injuries are quite 
dbtinct from the detachments of the iris (coredialyais) 
described in the last article. I refer now to those rare 
cases of injury in which the structure of the iris is torn 
by a blow on the eye, but without any rupture of the 
sclerotic or choroid. From a sharp blow I have seen the 
pupil present the appearance as if it had been notched, a 
small tear having; been matle by it through the pupillary 
margin of the ii-is, and yet there waa no laceration of the 
external coats of the eye, nor wound of the lens. A very 
remarkable instance of this kind of injury was seen in a 
patient under the care of Mr. Critchett. The following 
are the not^s of the case. 

Caf:e XXVI. — A laceration of the irU without ivjury to amj 
of the external coats of thi eye from the splash of a bulM, 
after it had hit the target, striHng the eye. 
Wm. P., EBt. -H . a marker at a rifle butt, came under tliL- 
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care of Mr. Critchett May 23. 1865, having met with 
the foUowing extraordinary injury. Eleven daya a.{^o lie 
was engaged marking off as the volunteers fired, when 
a splaah from one of the bullets came into the mantelet 
where he was sitting, and struck the left eye. He felt at 
the time that he waa struck, but he did not take any 
notice of it until the firing had ceased, although he said 
he was quite blinded (probably from hiemorrhage into the 
anterior chamber}. 

On examining the eye the following curious conditii 
is seen. On the outer part of the cornea is a slight un-' 
eveiineaa of tlie epithelial surface, but tliere is no opacity 
or any mark to indicate the point wliich received the 
blow. The whole uf the external coata of the eye are en- 
tire, and there are no indications of there ever having been 
" any rupture of them. On looking, however, within the 
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eye, two distinct pupils are at once seen, the one inunedi-, 
ately above the other; the lower ia separated from the 
upper one by a bridge of iria ; and the upper pupil is 
bounded by a border of iris, ao that it ia distinct from and 
doea not encroach on the ciliary attachment of the iris. 
The margins of the new pupil when carefully examined 
are found to be slightly lacerated and irregidar. With 
the ophthalmoscope the fundus of the eye cai 
through either pupil, though the media appear alightly 
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hazy. The upper border of the old pupil is paralysed, and 
has lost its circular outline, but the lower border is normal 
in shape, and acts freely. He is able to read No. 18 
Jaeger's test types. 

It is difficult to imagine how this injury to the iris can 
have been effected. At first sight it looks as if a piece of 
the iris had been punched out, but this evidently is only 
apparent, for there had been no rupture or penetration of 
the coats of the eye. It is probably simply a rent in the 
iris, occasioned by the force of the blow, the edges of 
which, owing to the iris maintaining its normal elastic 
and contractile power, have opened out, and so formed a 
new pupil. But another curious point in the case is, how 
could the iris have received such an injury, and yet the 
lens have escaped apparently unscathed ? 

Eleven days since the accident, and yet the lens is still 
sufficiently transparent for the patient to read No. 18 
Jaeger, and for the fundus of the eye to be examined with 
the ophthalmoscope. The case is altogether an exceptional 
and remarkable one. 
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CHAPTEE IV. 
t;eaumatio cataract. 

TRAUMATIC CATARACT WITH RUPTURE OF THE EXTERNAI. COATS OF THK 
EYE — TRAUMATIC GLAUCOMA FOLLOWING A WOUXD OF THE LENS I CASF^ 
OF — TRAUMATIC CATARACT WITHOUT RUPTURE OF THE EXTERNAL COATS 
OF THE EYE I CASES OF — TREATMENT OF TRAUMATIC CATARACT : FIRST, IF 
THE CATARACT IS UNCOMPLICATED WITH PROLAPSE OF THE IRIS ; SECOND, 
IF IT IS COMPLICATED WITH PROLAPSE OF THE IRIS ; THIRD, IF COM- 
PLICATED WITH INJURY TO IRIS AND PROTRUSION OP LBNTICUIJLR MATTER 
THROUGH THE WOUND — OPERATIONS FOR THE REMOVAL OF A TRAUMATIC 
cataract: RULES FOR GUIDANCE IN THE SELECTION OF THE OPERATION — 
LINEAR EXTRACTION OF CATARACT — SUCTION OPERATION FOR CATARACT — 
CASES OF TRAUMATIC CATARACT SUITABLE FOR LINEAR EXTRACTION OR 
SUCTION — THE TRACTION OPERATION — CASES SUITED FOR THE TRACTION 
OPERATION — VON GRAEFe's LINEAR EXTRACTION OPKIATION FOR 
CATARACT — LIEBREICH's EYE-BANDAGE. 

Traumatic Cataract, or cataract the result of an injury 
to the eye, may occur either with or without a rupture of 
the external coats of the eye. 

1st. Tran^natic Cataract with Rupture of the External Coats 
of the Eye, — One of the most frequent complications of a 
wound of the cornea is an injury to the lens. Wounds of 
the lens terminate almost invariably in cataract. The point 
of injury is within twenty-four hoiu'S indicated by an opaque 
patch, and this opacity gradually increases until the whole 
lens becomes opaque. The rapidity of the formation of the 
cataract will depend partly on the extent of the injury 
inflicted on the lens and its capsule, and partly also 
on the age of the patient. If the rent in the capsule is 
large, and the lenticuhir matter has also been broken into, 
the aqueous humour will be rapidly brought into contact 
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with the len8 substance, and its transparency will be qnicklj- 
destroyed; but if the tear of the lens capsule is Tery small, 
although cataract will as a rule foUow, its formation 
and progress will be much more slow than in the former 
case. It occasionally happens, but it must be considered 
as exceptional, that a small wound of the lens capsule 
produces only a limited opacity, which does not extend 
so aa to pervade the whole lens, but remains stationary. 
So fortunate a tennination to such a severe injury of the 
eye as a wound of the lens capsule is more likely to happen 
to an old than to a young patient. In the young, the lens 
is soft, and becomes more rapidly cataractous from an injury 
than in the aged, where it is more dense and has a firm 
nucleus. A wound of the lens is very commonly associated 
with a prolapse or laceration of the iris, or with both: 
indeed it is more usual for it to be accompanied with some 
lesion of the iris than for the injury to be confined to the 
lens. 

The immediate effect of a wound of the lens is the 
admission of the aqueous within its capsule. Tliia is 
imbibed by the lens tissue, each part of which becomes 
opaque, and rapidly swells aa it is brought under its in- 
Buence ; so that the swelling of the lens increases with 
the opacity until the whole is opaque. The lens thus 
swelling frequently presses on the posterior or uveal 
surface of the iris, bulging it more or less towards the 
cornea, and often exciting great irritation : hence it is 
of the greatest importance, after an injury to the eye in 
which it is suspected that the lens has been implicated, 
that tlie iris should be kept fully under the influence of 
atropine, in order that a wide dilatation of the pupil may 
afford space for the swelling lens, and prevent as &r as 
possible its encroaching on the iris. 

Tlie irritation which is excit«d by the pressiire of a 
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swollen lens on the posterior. sur&ee of the iris is greater 
and more apt to occur in the adult and aged person than it 
is in the child. Yon Graefe, in a clinical lecture on trau- 
matic cataract, says, ^' On the one hand the lens is softer 
and causes less mechanical irritation when the patient is 
young ; and on the other the iris becomes progressively 

more irritable as age advances Whilst rapid 

swelling of the whole lens is generally well borne by 
children, we find that slow and limited expansion of the 
cortex is sufficient to excite dangerous inflammation in 
old people." * 

The most serious symptom which the pressure of a 
BWoHen lens on the back of the iris is apt to produce 
is a glaucomatous hardness of the globe — ^a condition 
known as '^ traumatic glaucoma." It is ushered in with 
increased pain and irritation; the anterior chamber is 
diminished in size from the lens having pressed the 
iris forwards towards the cornea ; the eye has a pinkish 
tinge from a general fulness of the sclerotic vessels, but 
especially of those which form the zone around the cornea ; 
and the globe, examined with the fingers, is found to be 
increased in tension. That this glaucomatous state of the 
eye is due to the injury of the lens is proved by the fact, 
that it will occasionally come on the day following the 
needle operation for breaking up the lens, in the first stage 
of the operation for the linear extraction of a congenital 
cataract, and that the removal of the broken down lens 
will generally at once cause an abatement of all the 
symptoms. 

The following cases are examples of glaucomatous 
symptoms supervening on an injury to the lens. 

* Extract from a Clinical Lecture on Traumatic Cataract by ProffKSor v. 
OraolV, translated in the Ophthalmic Review, vol. ii. p. 142. 
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Case XXV 11. — Congenital cataract of the right eye — hitica/r 
extraction — Great irritation and glaucomatous fuirdiieta of 
the globe the day after breakiTig up the len« with a needle — 
Relieved by at once removing the lens, 
W. H., BBt. 24, came to the Hospital on Sept. 3, 1864, 
witli a soft cataract m the right eye. On that day I 
broke up the anterior two-thirds of the lens capsule with 
a fine needle, and freely comminuted the lenticular matter, 
a great portion of which Seated forwards into the an- 
terior chamber. A solution of atropine was dropped into 
the eye, and the pupil waa kept As widely dilated as 



He passed a restless night, and on the following 
morning he was in great pain ; the tension of the eye was 
increased to T. 1. ; the iris was close up agaiust the cornea. 
In my absence the patient waa seen by Mr. Hulke, who at 
once removed the lens, by making an opening into the 
cornea with a broad needle, and then letting off as much 
of the lenticular matter as would flow away on the curette. 

Sept. 6. — The patient has had but little pain in the 
eye since the last oiieration ; it is much more quiet- 
Ordered to continue the atropine drops. This patient 
completely recovered witli a good eye. 

Case JUL V ill .— Wound of cornea involving the trie and 
lent ; foUwved by glaucomatou* hardneas of the globe. 
J. N., let. 42, came under my care, Nov. 19, 1860, 
having the previous evening met with the following acci- 
dent. Whilst hammering a mass of metal a piece flew off 
and struck the left eye. On examination a wound is seen 
extending from about the centre of the cornea outwards to- 
wards its circumferential margin. The iris haa been cut 
through, and tlie lens wounded. The lens is opaque. 
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much swollen, and pressing on the iris, which is bulged 
forwards against the cornea. The whole globe is intensely 
injected and painful. He cannot distinguish shadows. 
Ordered Hirudines iv. to the temple ; warm poppy fo- 
mentation ; Sol. AtropifiB gr. j. ad Aquae ^ j. to be dropped 
into the eye three times daily. 

Nov. 21. — The eye still very painfiil. The tension of the 
globe is much increased, T. 3. The iris is bulged against 
the cornea. There is great chemosis of the conjunctiva ; 
he has no perception of light. I performed an iridectomy, 
excising a large piece of iris upwards and outwards, and 
then removed with a curette as much of the opaque lens 
as would come away. 

Nov. 22. — States that within one hour after the opera- 
tion all pain had left him. The eye is more quiet. Ordered 
to smear belladonna over the brow. 

Nov. 26. — He was discharged from the Hospital at his 
own request and made an out-patient. An anterior chamber 
has been restored, and floating in it are some loose and 
opaque pieces of lens matter. He can just see shadows. 

The man continued to improve ; the eye became quite 
quiet, and the pupil clear. Examined afterwards with the 
ophthalmoscope, the eye would not illumine. He was able 
only to distinguish shadows. 

This case is illustrative of glaucomatous tension coming 
on after an injury to the eye involving the lens, which 
was relieved by iridectomy and the removal of the swollen 
cataractous lens. The loss of sight was probably due to 
some posterior haemorrhage having occurred at the time 
of the accident. 

2nd. Traumatic Cataract produced without Rupture of the 
External Coats of the Eye. — Without any rupture of the ex- 
ternal coats of the eye, the lens, or the capsule enclosing 
the lens, may be so injured that cataract may speedily 
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follow, and so shortly indeed after the accident that the 
relation between the caiise aud effect cannot be doubted. 
If, for a moment, vfe glance at the structure of the lens, 
we find that it consists of delicate albuminoid fibres ar- 
ranged in an exceedingly complex manner, and enclosed in 
a thin and brittle eapanle, the anterior haJf of which is 
lined by a single layer of nucleated cells. It is dependent 
for its nutrition on the integrity of its capsule and the 
layer of cells which line it anteriorly ; and for the even 
distribution of tliia supply, it is essential that the exact 
normal relationship between its component fibres should 
be maintained. For the perfect transparency of the lens, 
its due nutrition is absolutely necessary ; when from any 
cause this fails, cataract follows. 

In certain diseases in which the nutrition of the body 
is below the standard of health, we find a predisposition 
for cataract ; thus it is frequently met with in diabetes and 
in albuminuria. Now as the source through which the lens 
derives its support is very frail, it is also liable to be 
seriously in£uenced by external injuries to the eye, which 
may be comparatively slight, ai^ certainly insufficient to 
cause rupture of either the cornea or the sclerotic. A 
sudden jar or a blow on the eye may, without even injur- 
ing the lens capsule, so diaan-ange the internal structure 
of the lens that its nutrition vriU become diminished, and 
as a result its transparency will be ultimately destroyed. 

Again, sudden violence applied to the parts about the 
head, or to the eye itself, may cause, without any rupture 
of the external coats of the eye, a rent in the capsule of the 
"lens, sufficient to allow the aqueous to permeate its ijiterior 
and to render it cataractous. The form of cataract which is 
usually thus produced, is a difi\tsed opacity ; a portion of the 
lens first becomes nebulous, and this nebulosity increases 
until the whole lens is opaque. In a clinical lecture on 
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Traumatic Cataract *Von Graefe noticed the fact, that trau- 
matic cataracts do occur after simple contusions of the eye. 
He stated that in such cases, " the capsule seems generally 
to be ruptured, but the tear is found at the periphery of the 
lens, where the thick anterior passes into the thin posterior 
capsule, or within the area of the latter, and never in the 
middle of the anterior capsule. Owing to this circum- 
stance the opacity of the lens forms fisu* less rapidly, and 
is attended by much less swelling than when the anterior 
capsule is widely divided, and the wound thus allows free 
access of the aqueous humour to the cortical layers of the 
lens." 

The following cases are examples of traumatic cataract 
produced by blows on the eye, but without rupture of its 
external coats. 

Case XXIX. — Cataract from a blow with a whip, without 
rupture of the external coats of the eye, but causing Ulcera- 
tion of the capsule of the lens. 

A coachman came under my care at the Hospital in 
February 1862, in consequence of rapidly failing sight of 
the right eye. Three weeks previously he had received a 
blow with a whip. It produced some uneasiness at the 
time, but that was all. He is positive that up to that date 
he could see well ; since then the sight in that eye has 
become impaired, and is daily getting worse. 

Examined with the ophthalmoscope. The central por- 
tion of the lens is nebulous, and a small piece of the cen- 
tral part of the capsule is opaque, showing that a rent 
had taken place. 



* Von Graefe on Traumatic Cataract, translated in the Ophthalmic Review, 
vol. ii. p. 138. 
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Case XXX, — Traumatic cataract coming on immediately 
after a blow on the ci/e, without visile- rupture of the lent 
capsule, or of any of the external coats of the eye. 
Deeember, 1863.— C. W., at. 10. One week ago, whilst 
walking into the Bchool-ground where the game of tip-catt 
was being played, a boy struck the catt and it flew irith 
violence against his right eye. An hour or so afterwards, 
he discovered that the sight was dim. The dimness in- 
creasing, caused his father to "bring him to the Hospital. 

Present Slate. — The pupil is unevenly dilated, being 
more dilated at the outer than the inner side. The part 
of the eye struck by the catt was the outer, and here 
the iris is partially paralysed. The whole globe ia con- 
siderably injected, but he is perfectly free from pain. 
He can just count fingers. The lens is cataractous — a 
diffuse nebulosity. Examined with the ophthalmoscope, 
the lens is too cloudy to allow the fundus to be seen. No 
rent in the capsule of the lens can be detect€d. 

Case XXXI. — Cataract from a blow, with rupture of the 

eapmde of the lens, but without injury of the external txKila 

of the eye. 

In January of 1863, B. C, at. 21, from Woolwich, 
applied to the Hospital for advice concerning hia left eye. 
A large piece of opaque capsule occupied the pupillary 
area. All lenticular matter had been absorbed. 

His story was. that three years previously, whilst chop- 
ping wood, a fragment flew up and struck his eye with 
conaiderable force. The external coats of the eye were 
uniiy'ured, but a fortnight afterwards lie found that he was 
nearly blind with that eye. He continued in this state for 
some time, when he again began to see. but he never re- 
covered his proper sight. 
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In this patient, the capsule of the lens had no doubt been 
lacerated, and the free admission of the aqueous had pro- 
duced a gradual solution and absorption of the lenticular 
matter, and left only the opaque capsule now occupying the 
pupillary space. 

Case x xxTT . — Cataract frtym a hlc>w producing laceration of 
the capsule of the lenSy without rupture of the external coats 
of the eye. 

C. C, 86t. 13, a shoemaker, from Northampton, applied 
to the Hospital, December 1862. He stated that six weeks 
ago whilst closing a pair of shoes his hand slipped, and the 
knuckle of the right hand struck his left eye. He suffered 
comparatively little pain at the time and has had none 
since, but he noticed that the sight of that eye soon be- 
came very misty, and in two or three days afberwards he 
was unable to distinguish even large objects with it. 

Present Condition, — The eye is quite quiet; its tension 
normaL The lens is cataractous, and through the rent 
in the capsule a large portion of lenticular matter has 
escaped, and is floating in the anterior chamber. 

Case XXXIII. — The following case occurred yi the prac- 
tice of my friend Dr. Buzzard, and is a good example of how 
a cataract may be produced without any direct blow on the 
eye itself, but simply by a propagation of the force from 
the part struck to the eye, causing a disarrangement of the 
lenticular matter, without even rupturing the lens capsule. 

J. C, eet. 23, a healthy young man, was in the train on 
the North London Railway, which met with a collision 
near the Kentish Town Station on the evening of September 
2, 1861, when an engine, tender, and several carriages 
ran into a ballast train, and rolled down the steep embank- 
ment. He was with his wife and infant in a second class 
carriage next to the tender of the engine. 
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\VTien removed from the debrU he was bleeding from 
several wounds on the head, especially from those about 
the left temple, tlie brow and the outer angle of the orbit. 
The eye itself was in no way injured externally. He was 
taken to University College Hospital, where he remained 
for a, week. I first saw him, says Dr. Buzzard, on September 
27, 1861. The wonnds were then nearly all healed, and 
but faint scars indicated their site. He complained of 
feeling much shaken, and looked ill. Until the aecident 
his sight in both eyes was perfect ; of this fact he was quite 
positive. Since the occurrence, he has found the sight of 
the left eye becoming hazy and confused. 

Examined with the ophthalmoscope, the following wns 
the condition : — The pupU large, sluggish, of an oval shape, 
being pi-oduced downwards and outwards ; the sector of the 
lens corresponding to this pupillary lesion, opaque. The 
opacity aft'ecta the superficial fibres only, and has a shining 
satin-like appearance. The rest of the lens is transparent ; 
no tear in the capsule was observed. He spells words of 
No. 16 with pain, slowly. 

Teeatmeht of Tbauhatio Cataeact. — There are so 
many circumstances which influence the mode of dealing 
with a traumatic cataract, that it wLU be necessary to con- 
sider them somewhat in detail, and then t« draw up some 
general conclusions which may help to clear away many 
of the difficulties which heset the management of these 



let. If the cataract i» uncomplicated with injury to ike 
iris, and hat bam touted btf a needle, or some fine tharp- 
pointed ittatrrnnent penetralmg the comfa. the probabi- 
litj is that the case will do welt. As the iris ia not 
involved in the injury, and the corneal wound is slight, 
there is good reason to hope for a favoimible result, A 
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solution of Atropine (gr. j. ad Aquaj ^ j.) should be dropped 
twice or three times a day into the eye, to dilate the pupil 
fully, and thus to keep the iris out of the way of the lens, 
which will gradually swell, as the aqueous permeates it and 
renders it opaque. The lids having been closed, a compress 
of cotton-wool should be placed over the eye, and kept in 
its place by a single turn of a light bandage ; or if it is 
more comfortable to the patient, a fold of linen wet with 
cold water may be kept laid over the eye. If there is 
any pain in the eye, or aroimd the orbit, two leeches should 
.at once be applied to the temple. The patient should be 
kept in a darkened room. 

Under this treatment the early symptoms of irritation 
will probably soon pass away; the corneal wound will 
heal, a good anterior chamber will be re-established, and 
the eye having become perfectly quiet, will present a simple 
traumatic cataract, which will require to be afterwards 
dealt with. Frequently in such a case, the wound which 
has caused the cataract, has also completed the first step 
towards the getting rid of it. The rent in the lens 
capsule caused by the prick of the instrument which pene- 
trated the cornea, has admitted the aqueous, and this, 
acting on the lenticular matter, will cause its gradual 
solution, and ultimately its complete absorption, leaving 
only some semi-opaque capsule within the pupillary area. 

K after all the irritation occasioned by the injury has 
subsided, a gradual absorption of the lens matter is found 
to be going on, it is wise not to meddle with the cataract, 
but to keep a carefiil watch over the eye, and be prepared 
to treat symptoms as they arise, being guided by them in 
the future management of the case. 

The following cases are examples of complete absorption 
of the lens following a wound of its capsule. 
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Case XXXIV. — Wound of the cornea, involving the l-etis,from 
ike point of a pair of setMora — Absorption of the lent. 

Mary H., Get. 11, wasbrtiught to the Ophthalmic Hospital 
in Janimry 1860, having eleven, days previoualy run the 
point of a pair of scissors into the cornea of the left eye. 
The wound extended from neaj the upper edge of the 
cornea, downwards and outwards to close upon its lower 
mar^n. There was a lai^e rent in the capsule of the 
lens, the whole of wliich was quite milky. There waa very 
little irritation of the eye, and the child complained of no 
pain. The iris waa adherent to the cicatrix in the cornea. 
She was unable to make out the outline of objects, but 
she had good perception of light. Ordered a fold of 
wet linen to be laid over the eye, and the pupil to be kept 
dilated by dropping two or three drops of the solution of 
Atropine, gr. j. ad Aqua; 3 j-i into the eye twice a day. 

The lenticular matter was gradually absorbed, and 
without a bad symptom the child recovered a useful eye. 

Case XXSV. — PenteiratiTig vi»imd of the cornea with a 
petLlmife, involving the iris and tena ; followed by ai- 
sorpiitm of the lena. 

Samuel G., tct. 12, was brought to the Ophthalmic 
Hospital in December 1861. The history of the accident 
was, that eight years ago he was playing witli a penknife, 
when he thrust the blade of it into the right eye, through 
the cornea. From the present state of the eye, it is evident 
that he then cut the iris, and wounded the lens. No 
prolapse apparently followed, but a sharp notch at the 
lower border of the pupil shows that the knife had divided 
its circular fibres. 

There is now a linear cicatrix in the cornea of about 
one eighth of an inch in length, to which a tag of the iris 



13 



TREATMENT OP TRAtJMATIC CATARACT. 



N- 



ia inherent. The whole of the lens has been absorbed, 
and a piece of semi-opaque lens capsule occupies ■ 
pupillar; space. The free portion of the iris acts well. 

Case XXXVI. — Wound of the cornea and lens — Complt 
ahtorption of the leng. 

Timothy D., ret. 23, came under my care at the Ophl 
mic Hospital on Feb. 14, 1865. 

Eight years ago the right eye was struck by a s1 
which inflicted a large central wound of the cornea, 
lens appears also to have been involved in the injury. 

Present state. — There is an obHque linear cicatrix in thc^ 
cornea, to which the outer edge of the pupil is adherent. 
The inner part of the pupil acta sharply and fully. All 
lentieiilar matter has been absorbed, aud a piece of semi- 
opaque lens capsule occupies the pupillary space. This 
was torn through with a single needle, and the man 
recovered with a good uaeful eye. 

2nd. If the wound in the lens is complicated toith 
to or prolipse of the iris, attention must first be directed to 
the iris, which, if prolapsed, will reqiiire to be treated in 
one of the ways recommended under the heading " Prolapse 
of the Iris," Frequently in cases of wound of the cornea 
with prolapse of the iris, the auferior chamber is so filled 
with blood, that it is impossible to form an immediate 
opinion as to whether the lens has austuined any injury. 
At this early stage of the treatment it is not of much con- 
sequence, for in a few days the blood will be absorbed, 
and a more correct examination can then be made ; but in 
the meantime the prolapsed iris will require to be care- 
fully attended to. Soothing apphcations to the eye, leeches 
to the temple, and absolute rest from work, with the ex- 
clusion of all strong light, must be prescribed ; and if no 
untoward symptoms arise, the catamctous lens must be 
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left untreated until the eye has quite recovered from the 
primary shock the injury haa inflicted. 

3rd. 1/ the injury to tJte lens is complicated with a lace- 
rated and coTttvsed wound of the cornea, viith prolapse and 
contusion of the iris, and with lenticular matter protruding 
between the lipf of the corneal wound, active treatment is at 
once called for. A very careful examination should be 
made of an eye which haa sustained such a complicated 
and severe injury; and if the patient is a young child, 
chloroform should be administered to enable tliis to be 
thoroughly done. 

Such an accident ia often induced by a blow on the eye 
with some semi-blunt instnunent ; 1 have seen it occur 
from a fragment of a rivet, from the eye being struck with 
a child's arrow, and from a common table fork, Sometimes 
in addition to the contusion and laceration of the parte 
mentioned iu the heading, the force of the blow has been 
sufficient to cause a rupture of the hyaloid by pushing 
the lens backwards partially into the vitreous, and one or 
more beads of ritreous may be then mixed with the lenti- 
eular matter which is presenting at the corneal woimd. 
The primary treatment should be as soon after the injury 
as possible, before any inflammatory products have been 
cfliised to mask the condition of the wounded parts. 

The contused and lacerated iris should be snipped off 
with a pair of fine scissors, and all the lenticiUar matter 
^vhich is lying between the lips of the corneal wound 
ehotild be carefully removed with a curette, or sucked away 
mth a cataract ajTinge. If any vitreous presents, it 
should be cut away with a few clips of- a pair of scissors. 
The lids should now be closed over the eye, and a cotton- 
wool compress be applied, either with a single turn of a 
roller, or with the knitted bandage. If twelve or twenty- 
four hours have elapsed after the injury before the patient is 
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seen by the surgeon ; and if, in endeavouring to remove the 
lenticular matter from between the margins of the corneal 
wound, the rest of the lens looks soft and diffluent, as 
much of it as will easily came away may be withdrawn by 
the syringe ; but this operation should not be attempted 
except the patient is young, and there is reason to be- 
lieve that the lens matter is sufficiently soft to be easily 
removed. 

Leeches should he applied to the temple in anticipation 
of any undue action which may arise. The compress 
should be continued for at least twenty-four hours, when, 
if it is found to be Jiot and uncomfortable, a fold of linen 
wetted with a belladonna lotion may be laid over the eye 
in the place of it. 

Opiates should be given if the patient is in pain or 
restless. All exposure of the eyes to light should be for- 
bidden, and the room in which he resides should be 
darkened. 

When the eye has so far recovered that the wound of the 
cornea has closed and the aqueous has again occupied the 
anterior chamber, a solution of Atropine (gr. j. ad Aquae ^ j.) 
may be dropped twice daily into the eye. But it is useless 
to use it immediately after the injury, as it does not act 
upon the iris until after the aqueous is held within the 
anterior chamber. The repeated dropping of Atropine 
into the eye often excites irritation, when it fails from 
mechanical causes to dilate the pupil. 

The following case is an illustration of this severe form 
of injury to the eye. 

Case XXXVII. — Pemetrathvg wound of the cornea with a 
fork ; laceration and proJ^xpse of the iris, and protrusion 
of lenticular matter through the wound. 

Tlios. G., set. 17, came under my care at the Ophthalmic 
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Hospital on Aug. 12, 1864, suifering from an accident he 
had received five days previously to the right eye. His 
mother stated that she accidentally jerked a kitchen fork 
which she wa^ using out of her hand, and it struck her 
son's eye; one of the prongs tore through the cornea, 
dragging with it in its exit a. part of the iris and wounding 
the lens. 

Proaettt State— The eye is very red and painful ; a jagged 
lacerated wound extends obliquely across the cornea from 
the upper and inner border to the lower and outer margin. 
Involved in the wound and bulging through it, so as to 
keep its margins from falling together, is a large portion 
of the iris with some glutinous lens matter ; the whole 
prolapse being glazed over with some recently effused 
lymph. The anterior chamber is filled with blood, so 
that the extent of the lesion of the iris cannot be 
ascertained. ' 

The protruding iris and lens matter were at once snipped 
off with a pair of fine scissors, so that the edges of the 
wotmd were then able to come into closer appuBititm, and 
he was ordered two leeches to the temple, and Lotio Bel- 
ladonnee for the eye. 

Aug. 16. — The eye is more quiet and less painful. The 
wound of the cornea appears to be closed. The blood is 
being absorbed. 

Aug. 19. — Nearly all the blood hsii been absorbed, and 
the injur)- to the iris can be now' distinctly made out. 
There is a very extensive detachment of the iris from its 
ciliary border. About two-thirds of the iris has been drawn 
out of the eye ; the only part of it remaining is the upper 
and inner third. 

Autj. 26. — The eye is free from pain, and quiet, — all the 
blood has been absorbed. Some opiique lens matter and lens 
capsule are seen ; but the greater portion of the lens escaped 
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from the eye at the time of the injury. The patient has 
only perception of light. From this date the eye progressed 
steadily, and recovered from all the active inflammation 
induced by the injury ; but on September 9, when he ceased 
his attendance, the vision of that eye was limited to a mere 
perception of light and dark. It is probable that at the 
time of the accident there was posterior haemorrhage in 
ad^tion to the other injuries the eye sustained. 

Operations fob the removal op a Traumatic Cata- 
ract. — In considering what operation is most fitted for 
reitnoving a traumatic cataract, it is necessary to care- 
fully enquire into the nature of the cataract, with which 
we have to deal. — 1st, Whether it is a soft cataract or one 
with a hard nucleus but with circumferential soft matter? 
and 2nd, Whether the whole lens is opaque, or whether 
the opacity is confined to a portion only of its substance ? 

1. Whether the cataract is soft or has a hard nucleus 
with circumferential soft matter ? — By far the greatest num- 
ber of traumatic cataracts are occasioned by a direct wound 
of the capsule of the lens, involving also the lens sub- 
stance : the aqueous is thus freely admitted, and its action 
on the lens tissue occasions the opacity. It macerates, 
softens, and renders opaque all the lens fibres with whioli 
it comes in contact. In the soft lens of a yoimg per- 
son this process, which commences on the surface, rapidly 
extends throughout the whole until a complete soft cata- 
ract is formed. Under the ages of from 35 to 40 years, 
a wound of the lens will induce a soft cataract, for the 
nucleus of the lens is not yet so dense but that it is easily 
acted on by the aqueous humour. After that period 
of life, although a cataract is rapidly formed from an 
injury to the lens, yet the lenticular matter is not mace- 
rated and softened down in the same rapid manner by 
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the aqneons ; and althongb the circumferential part of the 
lena may become soft, yet there remains behind a nucleus 
more or less hard, upon which the aqueous can only slowly 
exert its solvent power. Now as the large majority of 
accidents to the eye happen to young people, certainly in 
patients under from 35 to 40 years of age, it may be safely 
asserted that the majority of cases of traumatic cataract 
are soft. It is always of importance to distinguish 
whether the cataract is completely soft, or whether it has a 
liard nucleus ; for the operation which would be applicable 
to the one would be nnsnited fur the other. When the 
cataract is completely soft, it may be treated by either a 
linear extraction, or a suction operation ; but when the 
nucleus is hard, either of these operations would be im- 
proper, and a traction operation would be better suited. 

2. Whether the whole lene i> opaque, or whether the opacity 
t» confined to a portion only of Ha subttancet? — The answer 
to this question will materially influence the preliminary 
st«ps of the operation: When the opacity is limited to a 
part of the lens, we can only deal with precision with that 
which is opaque and visible to our eyes. If in such a case 
an attempt should be made to remove the lens at one ope- 
ration by linear extraction or suction, a quantity of trans- 
parent lens matter will be left behind, the amount of 
which must be to a great extent conjectural. But this is 
not the only diffictilty which a partial opacity creates, for 
the transparent lenticular matter before it has been acte<l 
on by the aqueous and rendered opaque, is gummy and 
tenacious, it adheres to the lens capsule and it cannot be 
completely disengaged from the eye ; whereas the opaque 
portion which has undergone a certain amount of macera- 
tion, is difflnent and non-adberent, and readily escapes 
along the groore of the curette or up the tubular portion 
of the syringe. It is advisable therefore that the whole 
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lens should be opaque before an attempt is made to 
remove it. 

If a linear extraction or suction operation is called for 
when the opacity of the lens is found to be limited, a 
needle operation should be first performed, and a few days' 
interval allowed in order to make opaque and diffluent 
that portion which is still transparent and sticky. 

In describing the operations which may be resorted to for 
the removal of a traumatic cataract, it will be convenient 
first to consider the different methods employed for the 
treatment of a sofb or congenital cataract. Each is appli* 
cable to the traumatic form, but the choice of the operation 
must depend on the special circumstances which almost 
seem to individualise each case. 

Linear extraction op Cataract. — The operation known 

as Gibson's, from the late Mr. Gibson of Manchester having 

first suggested and performed it, is now recognised and 

' practised with some slight modifications, under the name 

of linear extraction. 

It is weU adapted to a large majority of the cases of 
soft cataract, but it is an operation which requires great 
care, and great delicacy of manipulation. The whole 
chance of success depends on the manner in which the 
different steps are performed, and on the careful fulfil- 
ment of every detail. It has been said that this operation 
is not nearly so successful as that known as keratonyxis, or 
solution of the lens by allowing the aqueous to permeate 
its interior through a small puncture of its capsule. 
Possibly there may be truth in this assertion, but I believe 
that a large amount of the failures have depended on a 
want of a due appreciation of the difficulties which beset 
linear extraction, and a consequent neglect of the pre- 
cautions necessary for a proper performance of it. 
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The operation may be liivided into two stages : 

lat. To break up the anterior capsule of the lens, so as 
freely to allow the aqneous to act on the lenticular matter. 

2nd. To remove, by a sitiall ojieiiing in the cornea, the 
bi-olfen-down lens from witiin the eye. 

Prior to performing the operation, the pupil should be 
fully dilated with atropine, ao that the whole of the lena 
may be under the observation of the operator, and the 
iris may be drawn away as far aa possible from the chance 
of injury. 

Tkefimt ttage of ike operati&ti is to break up with a fine 
needle two-thirds of the anterior capsule of the lens ; and 
by carefully moving the needle through the soft lenticular 
matter, so to comminute it that every portion'of it may 
be brought into contact with the aqueous. 

1st, Great care must be taken not to injure the posterior 
layer of the capsule of the lens, as by so doing the hyaloid 
membrane will be ruptured, and the vitreous mixing with 
the particles of the lens wUl materially interfere with the 
due artion of thu aqueous humour on them, and also render 
more difficult the second part of the operation. 

2nd. In breaking up the anterior capsule with the 
needle, there is danger, if it be tough, of rupturing the 
suspensory ligament of the lens, so that the lens with its 
capsule will be freely moved at the point of the needle. 

.^rd. It is of tlie utmost impoi-tanee not to bruise the iris 
in the frequent movements of the needle. 

4th. The aqueous humour must be maintained within 
tile anterior chamber, until the termination of th^ operation. 

To fulfil all these objects, this, the first part of the 
operation, may be performed as follows, 

The patient should lie on a t'ouch, with his face towards 
the window, the pupil of the eye to be opeiuted on having 
been prvrioiisly thoroughly dilated with atropine. The 
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Burgeon ehould stand behind tlie liead of the patient. 
The needle, fig. 82, to be used should be a fine one, 
Fia. 32. with a short spear-shaped point, to allow of aji 
easy entrance. The shaft should be perfectly 
cylindrical and slightly conical — that is to say, 
slightly thicker two or three lines from the point 
than at the point iteelf, and highly polished. Tried 
upon the drum, fig. 33, it should perforate without 
sticking, and on attempting to withdraw it, should 
raise the leather with it. In short it should fill 
the aperture which it makes in the cornea so com- 
pletely, that no aqueous humour can escape until its 
withdrawal from the eye at the finish of the operation. 




The lida being kept apart by a spring speciihmi, the 
needle is made to i>erforat€ the cornea obliquely, one or 
one and a half liiies within its mai^in, so that during its 
movements, it may not in any way injure the iris, Mr. 
Bowman is very urgent on the advisability of penetrating 
the cornea well within its margin, and of the great im- 
portance of keeping the iris untouched during the opera- 
tion. The distance within the cornea, at which the needle 
should enter, will depend partly on the extent of dilatation 
of the pupil, as if it is not very widely dilated, the needle 
should be made to perforate nearer the centre. 

Different operators follow difl'orent plans of breaking 
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ap the anterior layer of the capaole of the lens.. The 
(ihjeot to be attained is, to tear up the anterior two-thirds 
of the lens capsule, without inflicting any injury on its 
posterior layer ; to destroy in fact that portion of it which 
occupies the pupillary area, even wlien the pupil is slightly 
dilated. 

One metliod is, after having introduced the needle, to en- 
deavour to destroy a given portion of the anterior layer of 
the capsule, within the pupillary space, by a aeriea of 
movements of the point of the instrument from the cir- 
cumference towards the centre, thus tearing it through by 
a number of radiating lines, and then by a semi-rotatory 
or stirring motion to break up the lenticular matter, and 
urge it as it were forwards into the anterior chamber. 

A second mode of proceeding is to act first on the 
central portion of the anterior layer of the capsule, and 
to proceed gradually towards its circumference. 

A third method is merely to prick the capsule very 
freely at mauy points, iirst making a series of punctures 
around the circumferential border, and then two or three 
in the central part, so as to allow the aqueous to well in. 
and act upon the lens matter. 

The first action of the aqueous humoxir on the lenticular 
matt«r is to render all that which is transparent opaque ; 
and in so doing to cause it to swell and occupy more 
apace ; then it acts bs a solvent, gradually melting it down. 
prior to ita absorption. 

After the operation is completed, the needle is with- 
drawn from the eye : and the pupil is to be kept widely 
dilated with atropine. The patient should be in a dark- 
ened room, but not in bed, and. a solution of Atropijie of 
the strength of gr. ij. a^ Aquce _^j., should be dropped 
into the eye twice a day. 

As a rule, no ui^nt sympt^ims follow the Hrst stage of 
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the operation of linear exti'action. Frequently some Uttle 
irritation exists for a few days, but oftentimes the eye^ 
remains so quiet, that one can hardly imagine that any 
operation has been performed. Still on the other hand, 
grave symptoms occasionally arise and require to be 
actively dealt with ; for an eye with a congenital cataract 
is usually below the standard of strength, and succumbs 
quickly to sharp inflammatory action. 

Supposing the operation to have been well conducted, 
and the case apparently a good one, the great cause of 
imtoward symptoms arising is the pressure of the swollen 
lens itself, or of some of its particles, on the posterior 
surface of the iris. Large pieces of lens matter may 
float fireely in the anterior chamber, — may even apparently 
almost fill it, and fragments may lie on the anterior sur- 
face of the iris, without producing any unpleasant S}Tnp- 
toms ; but the pressure of even a portion of the lens on its 
posterior surface, may act as such an irritant as to kindle 
an amount of inflammatory action sufficient to destroy the 
eye. To avoid as far as possible the chance of such a 
contingency, the pupil should be kept widely dilatt*d with 
atropine, so that the particles of lens matter, as they 
swell and detach themselves from the capsule, may float 
through the widely dilated pupil into the anterior cham- 
ber. Sometimes, although the capsule has been freely 
broken on its anterior surface, yet if the lenticular matter 
has not been sufficientlv comminuted, the lens, as it 
becomes swollen by the aqueous, may be unable to discharge 
itself by fragments into the anterior chamber, and may 
press by its entire surface on the l)aek of the iris, and 
thus become the source of great irritation. 

The reverse of this may however take place. The len- 
ticular matter may have been freely broken up, but ihe 
apeHure in the lens capsule may not have been n)acle 



LINEAR EXTRACTtOJI OP CATAKACT. 



149 



BUfBoiently large to allow of the ready escape ol' Uie par- 
ticles after they have bocom* swolleu by the atjueoas, 
and so the enUi^ed lens may press ou the posterior snrfiuie 
of the iris, 

The symptoms -which would be present in such cases 
would l>e those of great irritation ; severe ne\milgia over 
the brow, around the orbit, a/ad in the eye itself, with a 
considerablti amount of photophobia : the eye more red 
tlian normal, and the- ciliary zone of vessels maTiifest ; the 
aqueous muddy, and the pupil at first sluggish, then 
quite inactive, and unaffected by atropine. Such sj-nip- 
tonis us these call for immediate treatment; if they 
commence a, few hours aftf?r the operation, or on the 
fdlliiwing day, it will be well to apply fme or two leeches 
to the temple, and repeat them in twelve or twenty-four 
hours if necessary. This local abstnuition of blood often 
aAbrds a most speedy relief, luid at once arrests aU ex- 
cessive iiTitation. Act freely on the bowels with some 
moderate purgative, and keep the eje cool with a piece 
of linen moistened with cold wat^r applied over it, and 
let the room in which the patient resides be kept dark- 
ened. If no abatement follows this treatment, but the 
symptoms of irritation continue, it is then advisable 
to remove at once the lens, or as much of it as possible, 
by performing the second pai-t of the operation of linear 
extractiou. 

The sccotui stage of linear extraclum consists in removing 
the broken-down lens throngh a small linear opening in 
the cornea. Before it is attempted, if nothing has hap- 
peneti since tlie first operation to necessitate its immediate 
performauce. sufficient time should be allowed to elapse 
for all the transparent portions of the lens to become 
0])iLqi]e, and somewhat ma«erat«(I by the aqueons. BVom 
three to six days will be about the time retniired for the 
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desired changes to take place, but miich depends on tlie 
condition of the cataract at the time of the operation, 
and upon the extent to which the capsule haa been torn, 
and the lenticular matter broken up. This stage of the 
operation requires great caution. 

lat. As to the part of the cornea through which the 
broad needle should be introduced, and the mode uft 
which the opening should be made in the cornea. 

2nd. In allowing the lens which is now diffluent i 
run off on a curette, taking care not to bruise or in t 
way to injure the iris, or the posterior layer of the lei 
capsule. 

The patient should lie on his back on a couch, with 1 
&ce towards the light ; the eye should be kept open ! 
a spring speculum, and steadied by the operator witit 
a pair of forceps. The broad needle should be used : 
the right band of the surgeon for the right eye, and i 
the left band for the left eye, to make the linear openi 
in the cornea. Tlie outer portion of the cornea ia ' 
most convenient, and the part usually selected in 
eye for the incision about to be made. 

With reference to the opening to be made in the eontea.— 
The pnpil being widely dilated with atropine, the net 
should be made to perforate the cornea at the point jm 
external to where the pupillary margin of the iris ia b 
and instead of penetrating it directly from before baclc 
wards, it should be made, as Mr. Bowman has suggest 
to pass obUquely inwards, through the lamellie of t 
cornea, as in fig. 34, and then by a slight cutting motion 
in its withdrawal, to enlarge the opening to its heceBsaj 
size. The apertiu-e thus made will be valve-shaped, 1 
external opening in the cornea being nearer to the ( 
cumferential margin than the internal, the object l 
that the curett<? in and utter its introduction shall i 
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press at aU upon the iris ; biit in making the many iiiove- 
menta which are required, shall reat solely on the inner lip 
of the valve-shaped orifice in the cornea.. Frequently 
before withdrawing the broad needle, it may be well to 
dip it towards the lens, and break up more eompletely any 




lai^e fragments which may remain. Another advantage 
in thus making the opening well within the margin of the 
cornea is, that prolapse of the iris does not occur ; where- 
as, when the linear incision is made close to the corneal 
margin, a protrusion of the iris is verj- apt to follow the 
aqueous, as it runs off with the soft lens on the curette. 

A sufficient opening having been made, the curette, 
fig. 35, is next to be introduced, and this Fio. 3fl. 
should be done with a gentle lateral motion. 
The eye being still held by the surgeon with a 
pair of forceps in the most convenient posi- 
tion, the curette is moved gently from side to 
side, pressing slightly on the moutli of tlie 
wound, to permit the aqueous with the aoft.- 
ened lens to flow down its groove. When the 
largest portion of the lenticular matter has 
escaped, small opaque pieces will occasionally 
be seen which have not flowed away in the 
stream ; these may be followed by tlie ciuvtte, and on the 
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point of it being dipped beneath them, they will also escape 
along its groove. 

When the pupillary space is clear, it is advisable not to 
be too eager to get away every little bit of opaque soft 
matter which may be left, as oftentimes some small frag- 
ments will be seen still lying on the front of the iris, 
difficult to reach with the curette ; and more harm may 
be done in seeking to remove them, than their presence is 
likely to produce. All the movements of the curette 
should be conducted with the utmost caution, as it is highly 
essential that the posterior capsule should not be broken, 
for should such an accident occur, the vitreous will im- 
mediately come forward, as the hyaloid membrane must 
be ruptured at the same time. 

One of the great troubles occasioned by the flowing 
forwards of the vitreous is, that mixing with the opaque 
portions of the lens which have evaded the curette, it 
becomes often next to impossible to remove them, as, 
coated with the tenacious vitreous, they elude the point of 
the curette, and instead of falling into its groove, and 
escaping by it, they are pushed about the anterior chamber 
in front of it. 

The lens having been removed, or as much of it as will 
readily flow away, the patient is to be sent to bed in a 
darkened room, and the pupil is to be kept under the 
influence of atropine. This is generally necessary, as it 
is very common to leave behind some soft matter, which 
not having been acted on by the aqueous, remained 
transparent at the time of the operation, and so escaped 
the notice of the operator. If towards evening there is 
pain, one or two leeches should be applied to the temple, 
and may be repeated if it continues. This small abstraction 
of blood has often a most beneficial effect in arresting any 
untoward sjinptonis which may present themselves at this 
early peric)d after tlu? operation. 
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The pain iu tiie eye increaBing will call for wann and 
soothing applications, and of these the belladonna fomen- 
tation will afford the most comfort. If the eye should 
become hard, its nonnal tension being increased, a puncture 
, of the cornea may be made with a broad needle, so as to 
allow the aqueous to escape. It frequently ylves imme- 
diate relief, and "may be repeated if the glaucomatous 
symptoms recur. 

Iritis is the affection moat to be dreaded after this 
operation. Its i>resence is suspected by a continuance of 
pain in and around the eye, but an examination of the eye 
itself TV-ill at once confirm or refate the suspicion. The 
serous aqueous, the muddy iris, and the ciliary zone of 
vessels around the cornea give evidence of internal inHam- 
ination. 

There is au ncute and a chronic form of iritis, which 
occasionally follows the operation of linear exti-actiou. 

Tke aeute iritig may run its course in a few daya and 
destroy the eye, or it may gradually subside to a certain 
point, and then become chronic. 

T/ui chronic form, aa a rule, commences from one to 
three weeks after the operation, and is the cause of great 
trouble to both the surgeon and patient. It ifl always 
accompanied with photophobia and lachrymation, and the 
edges of the lids often become pufty, thickened, and ex- 
coriated. The aqueous continues serous, and the striation 
of the iris indistinc*:. The pupil is but slightly and irre- . 
gnlarly acted on by atropine, nnd there is a slow dull pain 
in the eye. This chronic condition will last frequently 
many weeks, and it yields but slowly to treatment. 
Counter-irritants behind the ear repeated from time to 
time sometimes do good, but as a rule, all applica- 
tions to the eye should be soothing, and the treatment 
tonic. 



l54 SUCTION OPERATION FOR CATARACT. 

Belladonna in one form or another should be applied to 
the eye to relieve pain, and to keep the pupil dilated, 
and occasionally a moderate mercurial inunction may be 
necessary. 

Extraction op Soft Cataract by Suction. — This 
method of removing a soft cataract was reintroduced by 
Mr. T. Pridgin Teale, Junr., of Leeds, who suggested the 
operation, and performed it with success in December 1863, 
on a young man who had a traumatic cataract, quite un- 
conscious at the time of the antiquity of the proceeding 
he was adopting, or even of the operation having been ever 
practised before by other hands. 

Mr. Teale has since published a pamphlet on ^^The 
Extraction of Cataract by Suction," and also a paper on 
the same subject in the Boyal London Ophthalmic Hos- 
pital Reports, vol. iv. p. 197, in both of which he has 
given a short account of the operation, and of the previous 
attempts to apply the principle of suction to the extraction 
of cataracts. He states that : — 

" According to Avicenna a similar proceeding (viz., 
excision of cataract, by opening in the cornea and drawing 
out the cataract by means of a needle) was practised by 
the Persians in the 4th century, and Albucasis reports 
that the procedure was gradually displaced by the ' suc- 
tions-niethode,' in which the cataract was sucked out 
through a hollow needle." (" Arlt. Krankheiten," vol. ii. 
p. 852. Prag. 1863.) 

In an American edition of Lawrence's Treatise on 
Diseases of the Eye, 1854, pp. 733, edited by Isaac Hays, 
M.D., there is the following notice of a suction opera- 
tion : — 

*' Operation hy mudion, — M. Blanchet has lately promul- 
gated a new method of ojierating upon soft cataracts, which 
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he denominates the operation of suctiuu [par nittipiralwn). 
The popil having been dilated with beUadoniia, he punc- 
tures the cornea with 
a large cataract needle 
toward its circumier- 
ence, in order tiiat the 
opacity which follows 
maj not occur in the 
field of vision. Through 
this opening, he intro- 
duces a Biuall tube witli 
a flageolet-like mouth, 
attacJied to an Auel's 
syringe, with whiot he 
pierces the capsule of 
the lens, and if the 
cataract is soft, he 
pumps it out through 
this tube by working 
tile piston of the sy- 
ringe; but if, on the 
contrary, tiie lens is 
hard, or the capsule is 
dense and opaque, he 
then has recom-se bo 
depression." 

In the instrument 
devised by Mr. Teale, 
fig. 36, tiie 8u<'tioD 
power is applied by the 
mouth of the oiierator. 
It cuDBtsts of a glass 
tube of the exact size 
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fasteiieil a tubular curette, whilst to the other esrtremity 
ia attached a piece of India rubber tubing with a glos^ 
mouthpiece. 

The extraction of the lens by suction may be completed 
in one operation, but my own feeling is that it ie better, 
aa a rule, to divide it into two at<igfe8. The firnt nUige is 
the same as the prelimmary needle operation for linear 
extraction described at page 145, It consists va tearing 
up with a fine needle the anterior capsule of the lens, and 
Bci comminuting the lenticular matter, that every part of 
it may be fi-eely eiposed to the action of the aqueous 
huinfiiir. Two, three, or four days having elapsed, the 
gccond glage or suction part of the operation may be per- 
formed, and the whole lens, now opaque and diffluent, 
will be readily drawn through the tubular curette of the 
instrument. 

An at.t<!inpt to remove a lens which Is not completely 
<.|iainn', ix Tiift l)_v t«'o difficulties : — 

1^1. 'I'lir t[';iiis^i:iiT]it el Lviiuiforontial portion of the lens is 
always sticky ; and adhering to the inner sur&ce of the 
capsule, it is difficult, if not impossible, to get the whole of 
it away. 

2nd. From a part of the lens being transparent it ia im- 
possible to say when the whole of it has been removed, as 
the opaque portion only is visible to the operator. 

By first allowing the aqueous to act on the lens matter, 
the transpai-ent portion becomes opaque, loses its tenacity, 
and is readily sucked up into the tube. 

The second stage or the suction part of the operation may 
be performed as follows. The pupil having been previously 
fully dilated with atropine, an opening is made in the 
cornea with a broad needle, immediately within the 
pupillary mai^in of the dilated pupil, sufficient in size 
to allow of the easy entrance of the tubular curette, A 
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delicate nianipiilatioii of the instrument ia required to 
move it friim point to point, so as to place the open mouth 
of the curette in the most favourable positions for siielting 
in the lens matter, without in any way injuring the iris. 
The snciion power must be carefully regulated by the 
operator, who ia able to arreat it instantly if necessary. 

Should the cataract be very soft and fully formed, its ex- 
traction by auction may be completed in a single operation, 
and the preliminary stage of opening the anterior capsule 
and submitting the lens matter to the action of the aqueous 
for a certain number of days may be dispensed with. In 
such a case a fine iieedle should he first introduced through 
the cornea, and the anterior capsule be thoroughly opened 
and the lens matter broken up. A free opening is then t*) 
be made in the cornea with a broad needle, to admit of the 
easy entrance of the curette, and tlie suction power being 
apphed, the oj^aque lens may be drawn up into the glass 
tube, and the operation may be thus completed in one 
sitting. 

Fig. 37 is a very excellent cataract syringe, designed by 
Mr. Bowman and made by Messrs. Weiss of the Strand. 
The suction power ia obtained through a delicate metal 
syringe placed at ()ne estremity of a glass tube, which 
ia fiimisbed at the other end with a tubnlur curette, the 
aperture of which is countersunk. The syringe is so con- 
trived, that with one hand the piston can be worked, ajid 
the movements of the curette witliin the eye guided, whilst 
the other hand is left free to fix the globe with a pair of 
forceps. 

The glass tube at the end of the syringe, to which is 
fastened the c'>aette, ia ma^le to screw on and off, to allow 
of curettes of diiferent sizes being used, in accordance with 
the consistence of the cataract which has to be sucked 
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The drawing differs in one respect from the instmment J 
Pi^ J. naed by Mr. Bownmn in having ] 

Ba rinf; attached to its side* 
through which the index finger J 
can be passed, so a« to steadyi 
the syringe, whilst the thumbl 
on the concave rest moveu thef 
piston rod. 
_ _ ^^. In applying the operations O^fl 

■ ■■ linear or sxtciion extraction to tht T 

%^ ^ treatment of travmalic eataracUf J 

^^fc^^ the state of the opaque lens ^rill 1 

determine whether its removal 
can be completed in one opera- I 
tion, or whether it will be best to 
divide it into two stages. 

If the capsule of the lens haa 
been already ruptured by tJie 

injury, and the whole lens is 
opaque, having been well mace- 
rated by the aqueous, it will be 
unnecessary to perform the 
iirst stage of linear extraction. 
An attempt may be at once 
^^^ _. . made to remove the lens, either 

^^^B m L b}' means of the curette, or witib 

^^^B V the a\iction s^^Tinge. 

^^^m Ml But if notwithstanding tliat 

^^^1 V the capsule has been torn and 

^^H \ a large portion of the lens is 

^^^B V opaque, it is evident, on a careful 

^^^H \ exam inat ion, that much remains 

^^H^ ^ whicli is tmufpiirciit: — in such 

^^Cftse, the u.-edle uiKTation must be perfnvnied. and an 
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interval of some days be allowed to elapse before au 
attempt is made to extract the lens. 

The operations of linear or suetion extraction may be 
performed in the following cases of traumatic cataract, 
provided tliere is no reason to expect that the opaqne lena 
lias a hard nucleus. 

lat. If all the acute symptoms occasioned by tjie in- 
jury have subsided, but a chronic irritable state of the 
eye continues, and it is probable that this is kept up by 
the presence of the swollen lens constantly presBiug on 
tile iris ; then it is best to remove it without delay. By 
thus getting rid of the source of the irritation the eye will 
be placed in a condition more favourable to recovery. 

I believe that it is always wise, if possible, to wait until 
the eye has recovered from all the shock occasioned by 
the primary injury, before making any attempts to remove 
the cataract ; until, in fact, all dread of light and all red- 
ness of the conjunctiva have anbsided. It is only when 
special symptoms arise which may be attributable to the 
presence of the swollen lens acting injurionsly on the eye, 
that this rule should be departed from. 

2nd. If, after all irritation of tlie eye has ceased, little 
or no progress is being made towards the absorption of the 
catamctons lens, it is advisable to adopt some operation 
for its removal, and either linear estraction or suction may 
be had recourse to. It is better as a rule in such cases 
to get away what remains of the lens rather than to 
perform a needle operation with the hope that the process 
of absorption will be thus rekindled. 

The frequent lighting up of an increased vascular ai-tion 
within the eye by repeated pricking operations, and the 
long continuance of this extra-vascular state during the 
somewhat slow process of solution and absorption, are very 
apt tn produce more ultimate mischief than tie one larger 
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operation, which at once disposes of the opaque lens, and 
removes from the eye the great source of anxiety. 

There are, however, certain cases of traumatic catara;Ct 
where neither linear extraction nor the suction operation 
are suitable, but which may be well treated either by the 
traction operation or by an operation in which an iri- 
dectomy is first performed, and then the softened lens or 
what remains of it is removed either by the curette or by 
the cataract syringe. 

The Traction Operation is one which has been very 
largely employed and with great success during the last four 
years for the removal of the ordinary senile cataract, and 
for certain other cases of cataract in which complications 
have rendered the extraction by a large corneal flap inad- 
missible. As in the two former operations, linear and 
suction extraction, I will first describe the mode of perform- 
ing the operation, and then briefly classify the cases 
which seem to me to be specially fitted either for it or for 
a modification of it. 

In the traction operation the object is, to draw the 
opaque lens out of the eye through a slit-like opening, in 
preference to the large incision with a corneal flap, which 
was made in the old extraction operation. A portion of the 
iris is removed at an early stage of the operation, so as to 
avoid that contusion or laceration of its structure to which 
the introduction of instruments within the eye for the 
withdrawal of the lens would expose it. 

This operation was first originated by Von Graefe for 
those forms of traumatic cataract where the nucleus was 
too dense to be easily removed by linear extraction. His 
assistant. Dr. Schuft (now Waldau), extended the a2)plica- 
tion of this operation to cases of ordinary cataract, and 
designcMl a series of scoops for the drawincf out of the 
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opaque leiiB from the eye. His description of the operation 
is pubiishod in the Royal London Ophthalmic Hospital 
Reporte, vol. iii. page 159, under the title of '■ The Out- 
scooping of Cataraei." 

Since then the details of this operation (now known as 
the traction operation) have been modified, and two very 
clear descriptive papers have been written on the subject 
by Mr. Critehett and Mr. Bownaan in vol. iv. of the Royal 
London Ophthalmic Hospital Reports.* 

The Operation. — The patient having been plaeed on a 
couch with hia face towards the light, a spring stop apecu- 
Inra is introduced between the lids, so ns to separate them 
to the proper extent. The openttor strands at the head of 
his patient, and with his left hand he fixes the eye with a 
pair of forceps, which he makes take firm hold of the con- 
junctiva and subjacent fascia, just below the centre of the 
lower margin of the cornea, at the point directly opposite 
to that where he wishes to introduce the point of his tri- 
angular knife. With the right hand he makes the in- 
cision into the upper border of the cornea with a lance- 
shaped iridectomy knife, fig. 25, p. 106, causing it to 
enter that structure at the comeo-aclerotic junction, and 
passing it downwards, and very slightly forwards across 
the anterior chamber, nearly ap to the extremity of the 
broad end of the blade, taking care on the one hand not to 
wound the lower border of the iris, or, on the other, to 
scratch the inner surface of the cornea. The opening 
shoiild always be made sufficiently large to allow of the 
easy introduction of the scoop, and the ready escape of the 
lens. The failing in this requisite is one of tlie commonest 

• On the RomoYiil of Cataract by tliB Scm^niethod, or the Melhod b j Traction. 
UyO«orgB Critehett: RojaI LoqcIoq OphthaL Hosp. RppoHs, vol. if.|p. 315.— On 
Kxtrmrtion of CstAnut by BTrMtion iMlrumiint.with Iridrolomj ; wiih Rrtnwk* 
an Capinlai ObMraetiani b4I'1 thoir TrraCmriit, by Williiun Bowmon, F.R.9.: 
Rnynl Lund. Ophlhtil. Htwp. Reports, *oI. ir. p. 333. 
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causes of failure of success in this operation. If the 
aperture is found on the withdrawal of the knife not to be 
ample enough, it should be enlarged laterally by a pair of 
scissors. The size of the opening should be determined 
by the nature of the lens to be extracted from the eye ; 
an old and hard lens requiring a more fi^ incision than 
one with a hard nucleus, but with a soft sur&ce. The 
opening into the cornea may be made at any part of its 
circumference ; but it should always, if possible, be in 
the upper border, so that the iridectomy may be made 
directly upwards, as in this direction the deformity of the 
pupil will be covered by the upper lid, and by it the size 
of the pupil for the admission or exclusion of light will to 
a great extent be regulated. 

The operator should now let go his hold of the forceps 
which fixed the globe, and hand them over to his assistant 
to rotate the eye a little downwards if necessary, and to 
keep it steady whilst he excises a portion of the iris. 
This he does by introducing a pair of iris forceps (fig. 26, 
p. 107) through the wound, and seizing the iris with them 
near its pupillary border draws out a portion of it, and 
cuts oflF as much as he desires with a pair of fine scissors. 
If the iris has already prolapsed through the comeo- 
sclerotic incision, as it frequently does, he htis only to take 
hold of it with the iris forceps, whilst he removes a piece 
of it with the scissors. 

If there is any bleeding into the anterior chamber either 
from the cut iris or from blood trickling in through the 
wound from the divided conjimctiva, it is well to wait for 
a few minutes, and to get it away before proceeding to the 
second step of the operation. This may be easily accom- 
plished before it is coagulated. In most cases the mere 
introduction of the point of the curette between the lips of 
the corneal incision is sufficient to cause the fluid blood to 
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flow from the anterior chamber. If this, however, fails, the 
plan sometimes adopted by Mr. Bowman is almost certain 
to snceeed. He introduces the eud of the curette just 
within the corneal section, and with it presses slightly on 
the sclerotic edge of the wound, whilst at the same time 
he seizes the tendon of the inferior rectus and gently pidls 
upon the globe, bo as to exercise a slight pressure. 

The second stage of the operation is to tear through the 
capsule of the lens. This is to be done with an ordinary 
pricker, fig.38,orwithVonGraefe'8 fleam-oystotome,fig.39. 

The point of the instrument should be introduced side- 
ways through the section, so as to. avoid the chance of 
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its catching in the wound, or scratching the inner surface 
of the cornea, and then turning it upon itself, so that its 
point comes into contact with the lens, the capsule should 
he freely torn. 

The third gtage of the operation is the withdrawal of the 
lens from the eye. This is to be done by gently introduc- 
ing the traction instrument through the wound, using 
scarcely any perceptible force, but urging it as it were 
onwards, if it seems inclined to hitch, by one or two slight 
lateral movements, directing it at the same time first a 
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little backwards, so as to insinuate its extremity between 
the posterior surface of the lens and its capsule, and then 
downwards and slightly forwards, allowing it almost by its 
own weight to follow the posterior curvature of the lens. 
Having secured the lens within its grasp, the instrument 
is to , be gradually withdrawn, slightly depressing its 
handle during this movement, so as to draw the lelis with 
it out of the eye. K the whole lens, as occasionally 
happens, is brought out with the first withdrawal of the 
instrument, the operation is completed. Generally, how- 
ever, some soft lenticular matter is left behind, and some- 
times some fragments of the nucleus which have become 
detached. A cataract spoon must now be used to bring 
away all the lens matter which remains. It is always 
advisable to remove as much as possible of that which has 
been left behind, and especiaDy any hard or chippy frag- 
ments ; but if a little soft sticky lenticular matter is seen 
occupying the pupillary area, and one or two endeavours 
have failed to catch it in the spoon, it is better to leave it 
rather than to run the risk of doing injur}"^ by the too fre- 
quent attempts to ^et it away. The fewer times the spooti 
is introduced within the eye the better for the patient. 
Before finally closing the eye, see that the edges of the 
corneal wound lie well in apposition, and that no particles 
of lens matter are in the angles of the wound or between its 
lips. The lids may now be closed, and a light pad with a 
knitted bandage should be fastened across the eyes. 

The instruments which are requisite for the withdrawal 
of the lens from the eye in the 8rd stage of the traction 
operation are : 

1st. A traction instrument to pass between the posterior 
surface of the lens . and its posterior capsule, with which 
the nucleus and generally a large portion also of the re- 
mainder of the lens are brought away on its first with- 
drawal from the eye. 
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2Dd. A Btnall spoon for the removal of any soft leuticu- 
lar matter which may remain after the nucleus has been 
tuken away. 

For the accomplishment of the first object, Mr. Critchett 
has deviaed one and Mr. Bowman two inHtrumentfl, all of 
which perform the work requlreil of them very well, Fiq. 40, 

Fig. 40 shows the front view of Mr. Critchett's A 
spoon. It consists of a thin oval plate of silver at 
the end of a stem, slightly curved from end to end 
to enable it to accommodate itself during its intro- 
ductiou to the posterior cnn-e of the lens. Its 
extreme edge is bent upou itaelf so as to form a 
thin wedge, which uot only facilitates the passage 
of the instrument, but on withdrawing it causes it 
to fix itself by its free edge into the part of the lens 
with which it is brought into contact, and thus to 
hold it firmly whilst the instrument is being with- 
drd,wn from the eye. 

Mr. Bowman has designed two instruments, which 
he employs under different circumstances in the trac- 
tion operation. 

The following is the description of them Fio.ii.Fio.42. 
given by Mr. Bowman in his paper ou " Tlie 
Extraction of Cataract by a Traction Instru- 
ment," published in the Eojal London Oph- 
thalmic Hospital Reports, vol. iv. p. 350. 

Figs. 41 and 42 represent a front and aide 
view of one of the spoons. " The body of the 
spoon is very nearly flat from side to side, a 
little concave forwards from end to end ; and 
the incurvation of the extreme eud is in 
feet a continuation of this concavity, though 
inclined to it at an obtuse angle. Where the 
I'lid joins the sides of tlie spoon, this incurvation gradually 
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cea4^s, and the sides, except towards the end, have no 
edge above the general level. The whole is as thin as 
possible consistent with due rigidity, and the breadth 
about half or a third of that of the lens. The stem 
is slightly curved, to adapt it to the position of the brow, 
across which it has to work in the ordinary iridectomy 
upwards." 

Fio. 43. Fio. 44. Pigs. 48 and 44 are the front and side view 

of the other spoon Mr. Bowman has devised, 
and which he considers preferable " where, 
from the entire absence of soft matter, there 
is the least room for the insinuation of an 
instrument between the lens and its 
capsule, and where therefore it should 
occupy the least i)ossible space. This form 
is nearly flat from side to side, and but 
slightly concave from end to end. The 
end has a very thin, though not a sharp 
edge, only slightly incurved, and the concave surface at 
the end is roughened by transverse lines. It is thus 
Fio.45. fitted to insert itself readily between the nucleus and 

t posterior capsule, particularly if poised, as it were, 
only by the thumb and a single finger, and made to 
advance with a gentle laterally wriggling motion. ' 
Then, when the handle is lowered, its end rises in 
the lens-substance beyond the nucleus, and obtains 
an excellent hold on it for its extraction." For the re- 
moval of any soft lenticular matter which may remain 
after the nucleus has been taken away, one of Schuft's 
(now Waldau's) smallest spoons (fig. 45) will be 
found very convenient. Mr. Bowman, however, for 
this purpose generally uses one of his own spoons (figs. 
it and 42), with which lie often commences and completes 
the o2)eration of drawing out the lens. 
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The case« of traitjtuttic calaraat which are epecially aaited 
firr Uie traction operation, or for an operation in which on 
iridectomy is performed previous to the nae of the curette or 
the syringe, are : 

Ist. Tmumatic cataracta occorrmg in patients after 
35 or 40 years of age. At this period of life the 
nucleus becomes more dense, tinA is not bo easily iLcted on 
by the aqueous as in youuger people. It is beat therefore to 
perform such an operation, tLat should the nucleus be 
foiind too firm to come away by suction or to escape on 
the curette, it may be easily lifted out by a cataract scoop. 

2nd. AYhere the iris has been involved in the injury and 
only a very small pupil remains, one margin of it perhaps 
adherent to the lens capsule, and the other to the cicatrix 
in the cornea ; where indeed an artificial pupil wotdd be 
necessarj' both for the convenient extraction of the lens, 
and also for the improvement of sight after the lena has 
been extracted. 

3rd. In eyes which are suffering from what may be called 
traumatic glaucoma, a condition which occasionally comes 
on after a severe injury in which the lens has been impli- 
cated. The tension of the globe becomes increased, and 
the iris is pushed forwards by the swollen lens. In such 
an eye the removal of the enlarged lens would probably 
arrest the ajmiptoms, as indeed I have seen it do on several 
occasions ; but if the iria has been carried much forwards, 
so as to lie close to the cornea^ it is almost impossible to 
extract the lens without inflicting some injury to the iris. 
One of two courses may then be followed : either perform 
an iridectomy and leave the ejctraetion of the lens to a 
future period, or ebe, after having removed a portion of the 
iris, complete the operation by getting away the lens, if it 
is sufficiently soft, with a curette or suction instrument ; or 
if there ia a dense nucleus, with a cataract spoon. 
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4th. In cases of fistula of the cornea associated with 
traumatic cataract, an iridectomy should be made opposite 
that portion of the cornea which is the least affected by 
the injury, and the opaque lens may be then removed by 
one of the methods ah'eady described. 

Lastly. When a wounded lens is rapidly swelling and 
causing great irritation of the eye, but the whole of it is not 
opaque, an iridectomy should be performed, and that por- 
tion of the iris should be excised which appears to be most 
pressed upon by the swoDen lens. The extraction of the 
opaque lens should be deferred until a future period, when the 
eye has completely recovered from the shock of the injury. 

Von Geaepe's Modified Lineae Exteaction Opera- 
tion FOE Cataeact. — The following is an extract froxa a 
translation of Von Graefe's paper on this subject* by Dr. 
A. Samelson of Manchester, which appeared in the Oph- 
thalmic Eeview, vol. iii. p. 7. t 

" The patient being placed on the couch, the lids se- 
parated by an adjustable speculum — I prefer the one re- 
Fio. 46. commended by Critchett — and the eyeball drawn 
downwards by spring forceps, which are applied 
immediately below the cornea, the operation is 
commenced. 

" Step I. The Incision. — The point of a small 
knife (fig. 46), the cutting edge being directed up- 
wards and the surface forwards, is inserted at the 
point A (fig. 47), so as to enter the anterior chamber 
as peripherally as possible. In order to widen the 
extent of the inner wound, the point should at first 
not be directed towards B, i. e. the point of 
counter-puncture, but rather towards C ; only when the 

* Archiy fur Ophthalmologic, 1865, xi. Jahrgang, 3. Band, p. 1. 

t "This translation has been revised by Professor v. Gra^'fc— Eds. of 0. li." 
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knife haa advanced fiilJy three lines and a half within 
the visible portion of the anterior chamber flhould the 
handle be lowered, and the instrament directed along the 
scleral border, on to B. As aooii as the resistance to the 
point is felt to be overcome, showing the counter-punctnre 
to he accomplished, whether the uplifted conjunctiva be 
transfixed or not, the knife must immecliately be turned 
steeply forwards, the back of it being almost directed to the 
centre of the ideaJ sphere of the cornea, when Km. 17. 
the incision is to be continued in this plane, 
first by boldly pushing the knife onwards, and 
then, after its length is exhausted, drawing 
it backwards. Should this latter movement, 
though generally sufficient, faQ completely to divide the 
scleral border, the sawing manceuvre mnst to a less extent 
be repeated. As soon as the last bridge of the scleral 
border is cut through, the knife lies freely moveable under 
the uplifted conjunctiva, which, in order to avoid the 
formation of too long a flap — the proper height is l|'"-2"' 
— must now be divided by a sawing movement horizon- 
tally forwards, or even forwards and downwards. 

" Step II. TJie Iridectomy. — The holding forceps having 
been handed to an assistant, with a straight pair of iri- 
dectomy forceps — I use a very small pattern — we lift the 
conjunctival flap off the prolapsed iris ; the former, merg- 
ing as it does into the limbus, and there being, from the 
previous extensive loosening, no further resistance side- 
ways, is easily reflected down over the cornea, when the 
iris appears perfectly bare. Hereupon the prolapse of the 
irifl is seized with the same forceps at its centrAl and most 
vaulted portion ; it is gently pulled upon so as t* make it 
present a triangular shape, and excised at its hose from 
one corner of the wound to the other, to which end usually 
two slight strokes of the scissors aire required. 
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" Step III. Dilacffralion of the Capmle, — The operate, 
having resumed the fixing forceps, now with a cjstotome 
properly bent, and which is armed with a fleam, opens the 
capsule by two successive rents, be^nning from the lower 
edge of the pupil, and ascending successively aloD^ its naod 
and temporal margins, near to the upper equator of the leiu. 

" Step IV. Evacuaii«nt of the Lens. — The mode of ev»- 
coating the lens varies according to the amount of soft 
surface matter. Where there is plenty of it, the delivery 
ifl, as a nde, efl'ected without the introduction of any in- 
strument, merely by external pressure. The baok of a 
broad and moderately arched spoon is, close to the centre 
of the incision, gently pressed against the sclera, so that 
tJie wound is made to gape. Thus, cortical masses ajr» 
caused to escape, and the vertex of the nucleus presents 
itself. In order to promote as much as possible the tho- 
rough exit of the latter, the back of the. spoon is made to 
glide along the aclera, first with an equable degree of 
pressure laterally towards the come^ of the wound, 
and, thereupon, withdrawing it from the wound, upwards 
with a continuous increase of pressure. If during tJieoe 
movements the diameter of the nucleus presents itself, the 
pressure is more and more abated, and the delivery maybe 
completed by applying the end of the spoon to the pro- 
jecting edge of the nucleus. If there be but a thin stratum 
of soft cortex, the recommended • slide manceuvre ' may 
likewise be tried, but ought to be abandoned as soon as we 
observe that during the lateral movements no presentation 
ensuos ; in this event the hook must be resorted to, which 
in Uie case of hard cataract is required ab inilio. The 
bliuit hook which I am in the habit of euii>loying has the 
form represented in fig. 48, and has its stem bent in such 
a manner (fig. 40) as to enable it to be readily pushed under 
the nucleus. It is first laid fiat on the oiiening made in 
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the capsule, thereupon drawn back over the near edge of 

the nucleus, when, by a suitable elevation of the handle, 

it is brought in the direction of the Fro. is. 1^10.49. 

posterior cortei, along which it is then 

pushed forward on the flat until it has 

parsed the posterior pole of the nucleus. 

The instrument is now between the tiu- 

geva rotated around its axis, so that the 

plane of the curved extremity of the hook 

exchanges its horizontal for the vertical 

position, or, should resistance be felt, an 

oblique one, and the nucleus, or, as the 

case may be, the whole lens is by a gentle 

traction carried towards the mcision. 

" Step V. Clearing of the Pupil and Coaptation of the 
IVound. — K, as happens in the majority of cases, after ex- 
traction of the nucleus, cortical masses remain, they must 
be evacuated by gentle pressure and friction, exercised 
with the finger-ends through the medium of the lids, ajid 
in accordance with the well-known rules for the some pur- 
pose observed in flap-extraction. Only in exceptional cases 
may a small spoon be introduced for the removal of isolated 
cortical fragments, which may be particularly adherent to 
the capsule. Very delicate coatings of tlie capsule, if their 
evacuation be difficult, are better left behind ; but, on the 
whole, as complete a removal bb possible of the cortex 
should be insisted on. Finally, the wound is to be cleared 
with forceps from any adherent iris pigment or coagula, and 
the conjunctival flap replaced in its proper position, 

" Kegarding the after-treatment I may be brief. The 
nsiml compressive bandage must be applied, and first re- 
newed five or six hours after the operation, afterwardtt 
twice (or even once) a. day. In regard to light, the ha^ 
bitual cautions must be observed. Rest is to be rccom- 
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mended, but less rigorously than aflber flap-extraction. If 
necessary, the patient may pass even the first days follow- 
ing the operation out of bed. Respecting the diet, every- 
thing may be allowed excepting stimulants and sucli 
aliments as require mastication. From the second day I 
apply atropine (usually twice a day), chiefly to prevent 
coalescence of the two comers of the sphincter with the 
capsule. Only where copious conjunctival secretion either 
existed before or became apparent after the operation, I 
defer the application. K anything untoward occurs, a 
cautious yet accurate examination (always by artificial 
light) must decide whether it originate from the wound, 
the cornea, the iris, or the capsular cells, when the proper 
measures have to be taken in accordance with the cus- 
tomary rules. On the whole, departures from the normal 
course are but rarely observed." 

The favourable reports of Von Graefe concerning the 
results of " the modified linear extraction " have been con- 
firmed by Dr. Liebreich of Paris, and by others who have 
practised it. I have not myself had any experience of the 
operation in the treatment of traumatic cataracts ; but in 
those cases where the patient is advanced in years, and 
the probability is in favour of the nucleus being very dense, 
the modified linear extraction will, I have no doubt, be 
found a very useful operation. 

I have made no reference in this chapter to the ordinary 
flap extraction for cataract, as although it is a most ad- 
mirable operation, and in many cases the best which can 
be selected for a senile cataract, yet it is not applicable to 
the traumatic form. 

Liehreich^s Eye Bandage, — After all operations on the 
eye, but especially after an extraction of cataract, the com- 
fort of the patient is increased, and the prospect of success 
improved, by an easy, well-adjusted bandage. The one now 
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in use at tliG Eoyal London OpbtliaJmic Hospital fully ac- 
complishes its purpose : it was introduced by Dr. Liebreich 
about three years ago when on a visit to the Hospital. 




Fig. 50 is a close representation of it : the only differ- 
ence between the original bandage and that in the drawing 
is a slight modification in the way in which the tapes are 
fastened to the knitted band. The bandage consists of a 
knitted cotton bfljid,^, from 11 to 1 1 J inches in length, and 
2i inches in width ; at either end of which are attached 
tapes to keep it in position on the head. The tapes should be 
one inch in width. One tape, B, 12 to 12^ inches in length, 
poBses across tlie top of the head from ear to ear; whilst 
the second tape, C, 10| to 11 indies in length, goes across 
the occiput from the one ear to the other, and terminates 
in a free end, D, by which it is tied to the tape E, and 
fastened on the head. 

Fig. 51 shows the way in which the bandage should be 
applied. The patient having been told U) gently close the 
lids of both his eyes, a small single sqnare of fine linen is 
laid over the one which has been operated on ; upon this 
is placed a little cotton-wool, aiid over the whole and across 
both eyea thft bandage, which is to be tied on the side of 
tlie head opponte to the eye which baa undergone the 
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operation. The advantages wLicb this banda^ has orer I 
the many different methods which are practised for keeping I 
the eyes closed after operations are : 




I 

j^H It is easily applied, and fits accurately without slipping ^ 
™% can be unfastened quietly and the eye examined without 
diatarbiiig the patient, or without requiring him to sit up 
if he is lying down. It is also very easy to the patient, and 
it does not exclude the use of moist applications to the eye, 
as they can be applied through the bandage. 

I have lately had the bandage made with a linen instead 
of a knitted band, and in some respects I prefer it, as it is 
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not so hot to the eyes ; and if water dressings or lotions 
have to be used, they can be more conveniently applied 
through the linen than the knitted cotton. When moist 
dressings are required, the cotton-wool should be omitted, 
and in its place a double fold of linen should be laid upon 
the closed lids, over which the bandage is to be &.stened. 
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^ Capbdlae Opacities following the Lobs op the Lsini, 
—After the lens has been i-emoved, whether by absorption 
following an injiu-y in which its capsule bus been torn, or 
by an operation for its extraction, some density of the origi- 
nally transparent capsule which has been left is very apt to 
occur, and to greatly mar the excellence of vision which the 
patient would otherwise possess. Tlie degree of opacity 
which so frequently follows varies very much, and is de- 
pendent on different circumstances. 

lat. The gimplMt form of opaftty of the capsitle ia that 
which often occurs iifter an operation for the removal of 
the lens, especially after Unear or suction extractiftn. Ita 
formation ia unaccompanied with any inflammatory action ; 
the eye aiter the operation may have progressed most 
favourably, and the iris have resumed its activity in dilat- 
ing and contracting the pnpil under the influence of lig-ht 
and shade, but yet the acuteness of vision is dimmed. 
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The patient may be able to read No, lOor 12of Jaeger's teat 
tyijes, but he is unable to discern a word of No. 1 or No. 2. 
If such an eye ia examined with the ophthalmoscope, a 
film of capsule will probably be found occupying the pupil- 
lary space, not actually opaque, but with its transparency 
sufficiently dulled to interfere with the due passage of the 
light to the fundus of the eye. 

In a paper by Mr. Bowman on Capsular Obatructions * 
he lias shown that the capsule, which remains after the 
lens h;is been removed, may cause a serious imperfection 
of sight wWtout becoming opaque, but by assuming a 
wrinkled and folded state, so as to produce an unequal re- 
fraction of light in its passage through it, and a conse- 
quent confusion of the image on the retina. A careful 
examination by lateral focal illumination will detect this 
crumpled condition of the capsule. 

The setMiul form of ofocity of Ihe capsule which ia fre- 
quently met with, is where the membrane itself is semi- 
opaque, but its opacity ia considerably increased by bits of 
the soft lenticular matter having become enclosed between 
parts of the anterior and posterior layers of the capsule, 
BO that the aqueous is unable to exert its solvent influence 
on them. In such a case, if the pupil be dilated with 
atropine, the opacity of tlie capsule will be seen to vary 
in density in different ptiints of its area, according to the • 
quantity of lens matter which has been enclosed between 
its layers. This condition is n very frequent result of 
penetrating wounds of the eye, in which the lens has been 
wounded, and absorption of tlie greater part of it has 
subsequently followed, but where, owing to the rent in the 
lens capsiUe having been small, the aqueous has failed to 
act completely on every part of its substance. The op- 
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poaed layers of the lens capsule have then doaed npa^ Hi 
little remaining lenticnlar matter, and by thus shnttiiigol 
the aqueous have prevented its fturther maoenLtum and ab- 
sorption. This form of opacity is not neoessanlj aooom- 
panied with any inflammatory action. 

Dr. Schweigger of Berlin has shown that tbe opacity d 
the lens capstde may also be increased bj an iinpegfeBt 
growth of those of its lining of intra-capsnlar oeUfl, wluflh 
from some cause have escaped the action of the 
on them. 

The (hirdfona of opa/iity of th& eap$ule is alwajs 
ated with iritis, foQowing the wound of the lena. I^fuqik 
is eflbsed on the surfiice of the capsule, and ^adhenons 
mora or less extensile take place between it and the nia 
The ospsule itself becomes opaque, and blending^ wiftlii tlit 
lymph upon its surfiEtce grows tough, and almoBJb fibrous ia 
its structure, losing all its natural elasticity. This atats 
of the capsule is very frequently combined with, some mA 
opaque lens substance shut in between its layers ; indeed 
in many cases it is due to the irritation which has been 
excited from some lenticular matter having been left be- 
hind at the time of the operation for the extraction of the 
lens. The pupil in these cases is generally contracted, 
and its marghi adherent either at points or often in its 
entire circumference to a dense membrane, composed of 
lymph and opaque capsule, enclosing between its layers 
fragments of the lens substance. 

It is this form of membranous opacity which frequently 
undergoes after a lapse of time a degeneration of struc- 
ture : in some cases, losing the toughness it at first ac- 
quired, it becomes brittle and friable, allowing a needle or 
a pair of iris forceps to pass through it like tinder ; or in 
others, in after years boconiing the seat of earthy deposits. 
The second form of capsular oi>acity I alluded to, where a 
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portion of lenticular matter is enc'losed betweea the layers 
of the capsule, is also liable to degenerative changes, and 
to have earthy salts dejKisited in the vestiges of the leiia 
between its folds. 

Treatment op Capsdlar Opacities. — In treating opa- 
cities of the capsule ailer the lens has been removed, it 
may be taken as a nde which should never, if possible, be 
departed from, that no operation should be performed so 
long aa the eye is red or irritable. 

All irritation from the previous operation should have 
passed away, and the sclerotic should have regained its 
normal white appearance. The rekindling of an ijiflam- 
matioii which has not quite suhsided is more dangerons 
to the eye than a completely fresh attack excited by a 
second operation some weeks or montlis after the eye has 
perfectly recovered from the effects of the first. At the 
same time it should be remembered that too long an in- 
terval should not be allowed to elapse before a needle opera- 
tion is performed to break through the serai-opaqne capsule. 
It is apt after a while to become tough and to lose some 
of its elasticity ; so that it will not tear so easily Ijefore 
the needle, and when torn the sides of the rent will not so 
readily separate. From two to three months after the 
extraction of the lens is usually sufficient for the eye to 
recover itself, and to fit it for a needle operation, should 
one be required ; but in some cases even a longer period 
than this may be necessary. 

Needle operation for opaque eapmuli. — A single needle is 
uBiinlly sufficient to tear an opening through the semi- 
npa^ue or wrinkled capsule which is often found aftt-r an 
ordinary operation for cataruet. but two needles should be 
in readiness in case a second is required. Tlie needles 
should be carofiilly selected, as much of the facility in per- 
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forming the operation, and sometimes even the suc<^8s of 
it, depends on their being properly made. Sacli needle 
should be after the pattern described at page 146, with a fine 
cutting point and the stem slightly cylindrical, so as to 
hold accurately the aqueous within the chamber until the 
operation is completed. 

Before commencing the operation, the pupil should be 
fully dilated with atropine. A spring speculum should 
be then introduced between the lids to hold them apait, 
and the eye, if very mobile or inclined to roll upwards, 
may be fixed with a pair of forceps held in the left hand 
of the operator ; but this is not generally necessairy, for 
as soon as the needle has entered the comeai, the eye is 
entirely under command. 

The needle should penetrate the cornea obliquely about 
one or one and a half lines from its circumference, and 
passing across the pupil to the opposite side it should 
puncture the capsule close to the iris, and, by then slightly 
depressing the hand, the needle is iiiado to dip a little 
into the vitreous, and to cut its way tlirou|]:h the capsule. 
In some eyes one or two dips of the needle will sufifice to 
make a clear opening in the capsule, whilst in other cases 
they have to be repeated many times. When such is the 
Fig. 52. case, the incursioDs of the needle should be in lines 
radiating from the circuiiiforenoe to the centre 
of the pupil. Great care should be taken not to 
pass the needle too deeply into the vitreous, as 
the unnecessary breakin<i; up of that structure acts 
ver}' prejudicially to the eye. To avoid the risk of 
doing this. Air. Bowman some years a^o devised 
a stop needle, fi»jf. ^2, wliicli is prevented from 
penetratini,' ioo far l>v an abrupt increase in the 
thickness of the stem at a ci^rtain distance from its point. 
This instnmient will U^ found v ^ ^ *^^^ hands 
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of those who have not had inuoh practice in such opera- 
tiouB. 

OceasionaUy it happens that after the needle has 
made an opening through the capsule, an adherent 
fihn remujns, stretching across the pupil, which a single 
needle fails to divide, A second needle should then 
be used, after the manner tirat recommended by Mr. 
Bo\vuian. It should be introduced by the other hand 
through the cornea at a point nearly opposite to tlie 
first; and passing its point behind the band, whilst that 
of the first needle remains in Jront of it, so that their 
points cross, the one needle is made to revolve a few turns 
over the other, until tlie band of capsule is torn ; or if this 
dnea not readily follow, the two needles may be then 
slightly but slowly separated ; a proceeding which will 
seldom fall in breaking it through. By this simple man- 
ceuvre, each needle will obtain a hold on the band of cap- 
sule, which each revolution of the needle will tighten. In 
using the two needles, the one needle should be kept still 
whilst the other revolves, until each has a fold of capsule 
around its end, when by gently drawing them apart, the 
band is pulled asunder without dragging upon the iris. 

In cases where there is some lens matter enclosed be- 
tween the anterior and posterior layers of the capsule, a 
needle operation ancb as has been already described will 
generally be sufficient. The breaking up of the capstde 
will expose the particles of lens matter to the action of 
the aqueous, and they will usually be quickly absorbed. 

A more troublesome class of cases to deal with is where 
there has been iritis, and the pupil is closed with a dense 
membrane to which it is completely adherent. In such 
eyes, the mere t^-aHug tlirough of the capsule to make a 
uew pupil ia not enough, as some iritis is almost certain 
to follow, and the pupil will again become closed. It ia 
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generally necessary after the capsule lias been torn through 
to remove a portion of the iris and make a false pnpiL 
One of two plans may be adopted. 

1st. To use two needles to tear through the opaque 
capsule and open out the pupiL One needle is to be in- 
troduced through one side of the cornea^ and be passed 
into the centre of the capsule upon which the pupil is con- . 
tracted and adherent. The second needle is to penetrate 
the opposite side of the cornea and to be inserted also into 
the capsule close to the first. The points of the two 
needles arc now to be dipped downwards a little into the 
vitreous, and to be drawn slowly in opposite directions, 
so as to tear through the capsule, and at the same time to 
pull open the pupil. Having done this, the needles are to be 
withdrawn, and according to the size of the pnpil which 
has been formed must depend the necessity of TrmlHTig an 
artificial pupil by removing a piece of iris. If the new 
pupil does not open out sufSciently, it will be well at once 
to make an openinpf in the cornea with a broad needle, 
and with a TyiToirs hook, fig. 15, p. 84, to draw out a 
piece of the iris and cut it off. 

2nd. Another mode of proceeding in such cases is to 
introduce a broad needle tliroii<^h the cornea at about a 
line from its lower border, inid passing it upwards, and 
then thron<r]i the opiKjue cnpsule, to dij) its point into the 
vitreous and at the same time to draw it sli<i:htly downwards, 
so as to (Mit ilirou^^li the capsule and th(^ lower circular 
fibres of the iris. If the pupil thus made does not open 
out, but remains as a. slit, it will b(» jidvisable to remove a 
piece of iris with thi^ Tyrrell's hook, and snip it off with 
a pair of scissors. 

The most ditlicult cases, lujwevrr, of all to treat are 
those in which there is a piecr oj' louj^h milky wliito 
lookinuf lens capsule oicupN in;,^ llir piipillarv an^a, and to 
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which the iris ia adherent at points, though at one part of 
its circumference it may be perfectly free. The normal 
eiaatieity of such a portion of eapsiUe has been lost, and 
oftentimes some of the earthy salts are found to be incor- 
porated with it, or with the remains of tlie little lenticular 
matter which has been enclosed between its layers. A 
needle operation here would do no good. 

There are two modes of dealing with snch cases. 

1st. Having fully dilated tlie pupil with atropine, de- 
tach the opaque capsule from its adhesions to the iris by 
a fine needle introduced through the cornea, f,o. 33. 
Having done this, the fine needle is to be 
withdrawn, and the opening it ha« made is 
to be etdarged with a broad needle to allow 
of tlie introduction within the anterior cham- 
ber of the canular forceps, fig. S3, with which 
the piece of caps\ile is to be seized and dra^vn 
out of the eye. If, on drawing out the opaque 
capsule through the aperture iu the cornea, 
a point of it is found still adlierent to the 
iria, that which has been withdrawn should 
be snipped off with a pair of scissors, but no 
attempt should be made to detach it by force. 
This operation is a very hnxnriious wne, though 
the result, when success follows, is very 
brilliant. The great danger consists in 
the dragging upon the iris and the ciliary 
processes. I have occasionally seen suppura- 
tion of the globe follow this operation. 

The second plan which may be adopted, 
and in many cases it is a very safe and effici- 
ent one, is first to make an iridectomy of a moderate 
size, selecting that part of the iria which is either free, 
or has the least adhesions to the capsule in the pupillary 
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space. A piece of opaque capsule will be then seen oc- 
cupying]^ the f|:rt»ater part of the area of the ne'w pupil. 
Through the wound in the cornea the blades of a pair of 
fine iris scissors niuy be introduced, and imssing one blade 
in front of the opaque capsule, and the other behind it, 
with two clips a triangular piece may be cut out, which may 
be lifted away by a pair of forceps. A clear space may 
thus be made for the free passage of light into the eye 
with far less danger than by forcibly removing the opaque 
capsule entire. 

After all operations for capsular opacities, the eye should 
be kept for at least three or four days with the pupil fully 
dilated with atropine. A few drops of a solution of Atro- 
pine, gr. ij. ad Aqua? ^j., should be dropped into the eye 
twice daily, and the room in which the patient resides 
should be darkened. 

DISLOCATIONS OP THE LEXS. 

Dislocation of thk Lens into the Anterior Chambf:r 
is most frequently occasioned by a blow on the eye^ or on 
the heiid in the vicinity of the eve. OccasioniiUy it mav 
1x3 pnuhujcd iind^T special circmnstanecs by any violent 
ettoi't, such as excessive n»tcliin<^ or con^hin<^; but in such 
instances, if eareiul inquiry is made, it will ^enerally^ be 
found (utlicr that the eyes wore unsound ones, or that 
there weni peculiar causes which predisposed them to this 
accident. 

This displacement of the lens is very S(»rious, both as 
re«^'ards the effect it has on vision, and tlu? danpfer to 
which it exposes tlu» eye. To produce it a sharp blow is 
required which may, and fnM|Ucntly does, involve othe 
pai-ts of the eve in the injurv, so that this accident is often 
complicated by lesions of other structures ; but iiuhjuni- 
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deiitly of tliia, the mere change of position which the lens 
has asHuued inpurs a Berioua risk to the eye. 

Sijmptomt. — The lens from souio cause has been sepa- 
rated from its attaclimeiit to the suspensory ligament, and 
has been forced through the pupil, and hea in the anterior 
chamber. It may be enclosed in- its capgide, which may be 
either entire or torn at some point ; or it may be dislocated 
out of its eapgiile into the anterior chamber. 

Under this latter hendmg I would include only those 
cases in which the finn nucleus of an adult or aged lens 
lias burst from its capsule into the anterior chamber, 
and not the mere escape of a large quantity of soft lenti- 
cular matter, following a wound of the lens eapaide. 

A dislocation of the lens forwards is usually accom- 
panied with more or less hsemorrhage, -so that if the 
patient is seen immediately after the injury, the anterior 
chamber being filled with coagulum, no correct diagnosis 
can be made. 

After a lapse of some days, Vhen the blood has been 
absorbed, the lens, if dislocated, will be seen lying in the 
anterior chamber, and if transparent, will present a pecu- 
liar and characteristic appearance. It will loot like 
a large drop of oil lying at the back of the cornea, the 
mitrgin of it exhibiting a brilliant yellow reflex. The iris 
is pushed backwards, and the anterior chamber is thus 
greatly deepened. The lens in this abnormal position 
acts aa a foreign body. It is productive of great irritation, 
which oftien passes into active inflammation, and of 
severe pain. The inflammation which so frequently follows 
this accident may be i)artially due to other parts of the 
eye having suffered from the primary injury: but much 
must also be attributed to the pressure of the lens on the 
iris, forcing it backwards, and thus altering, by the com- 
pression of a portion of the most vascular tissue of the 
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eye, the relative circulation , of all the parts witliin it ; 
wliilst at the same tiine the lens, jammed against the iris, 
must act as an irritant to the nerves which supply it. 

Tlie pain which accompanies this displaeement of the 
lens is usually severe and neuralgic in character, often- 
times more severe than the state of the eye would lead 
us to anticipate ; but the pressure on the iris, and conse- 
quently on the ciliary nerves, is sufficient to account for its 
severity. 

The state of the pupil is always more or less dilated in 
proportion to the amount of pressure the lens exerts npon 
the iris. The lens, if enclosed in its capsule entire, may 
retain its transparency for a time ; but as a rule, it will 
ultimately become opaque. If, however, the capsule has 
been torn, the lens will very rapidly become cataractons. 

Although active irritation and pain are the common 
sequences of dislocation of the lens into the anterior cham- 
ber, still they do not invariably follow. Mr. Lawrence 
mentions the case of a man who "visited the London 
Ophthalmic Infirmary with the lens surrounded by its 
capsule in the anterior chamber, where it had been for 
twenty-eight years." "^ 

Treatment of dislocation of the Icn^ into the anterior 
chamber, — If the lens is acting as a foreign body, and 
giving rise to irritation, it should undoubtedly be removed, 
and as soon as possible : the irritation will probably con- 
tinue and increase if it is allowed to remain m its abnormal 
position. This rule should be followed in all cnses, 
whether the patient is a child, a yomig adult, or an aged 
person. But if the lens, although lying in the anterior 
chamber, is not acting as an iiTitant, and the eye, when 
seen by the surgeon, is perfectly quiet and free from 

* Lji\vT«'iice on llu- Eyv, editotl by Isaac Hays. 
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nndue vascularity, what course shonld be pnrsned ? To 
answer this question, it isneceasaTj fii-Bt to consider what are 
the present, and what are likely to be tlie ultimate effects 
of such an accident. For Tiaual purposes, even if the lens 
continues transparent, the sight is greatly impaired ; but 
the chances are largely in favour of its becoming cataiac- 
toua, and a etill further loss of sight will then ensue. 
There are, however, two results which generally follow the 
long -continued presence of the lens in the anterior cham- 
ber, viz., paralysis and atrophy of the iris : both of these 
are due to the one cause, pressure of the lens on the iria. 
They are not the immediate results of a dislocated lens, 
but tliey are the sequences of the prolonged pressure which 
is kept up by the lens against the iris, when it has been 
allowed to remain for many months or years in contact 
with it. Now although the eye when first seen may be 
quiet and free from all vascular excitement, yet it is im- 
possible to say how long this quiescent state may last. 
An outbreak of wcate inflammation may occur at any time 
without any 8x)ecial assignable cause beyond the abnonnal 
pressure of the lens on the iris. Again, the presence of 
the lens in tlie anterior chamber is very apt to give rise to 
a glaucomatous state, under which the tension of the globe 
becomes suddenly increased, and the pain very severe. 
This condition is always one of peculiar danger to tlie eye, 
and calls at once for active treatment. 

The glaucomatous state may not be induced immediately 
or even within a certain number of days or weeks after 
the accident ; bat it may occur at any subsequent period, 
even though sufficient time may have elapsed for the eye 
to have lost all perception of vision. 

Considering then all tlie many casualties which may 
happen to an eye witb a dislocated lens lying in its ante- 
rior chamber, I believe it is advisable in all oa^es to get 



188 DISLOCATION OF LENS INTO ANTERIOB CHAMBER. 

rid of it ; but the manner in which it is best to accomplish 
this end must depend on a variety of contingent circum- 
stances. The choice of the operation to be performed for 
the removal of the displaced lens will be influenced partly 
by the age of the patient, and partly also by the condition 
of the eye at the time of the operation. 

I. In the very young, a suction operation or a modified 
linear extraction may be performed. The lens capsule 
must be first freely opened with a fine needle, and the len- 
ticular matter be thoroughly comminuted ; and then the 
operation may be completed by making an opening in the 
cornea with a broad needle sufficiently large to admit easily 
the tubular curette of the syringe, and sucking out the 
broken down lens ; or else by introducing a curette, and 
allowing it to escape from the eye down its groove. 

In the ordinary suction and linear extraction operations 
it is always advisable, if the circumstances will permit of 
it, to wait an interval of two, three, or more days after the 
first needle operation before attempting to remove the 
broken down lens, so as to allow the lenticular matter to 
be well acted upon by the aqueous, and to become diffluent ; 
but in an operation for the removal of a lens dislocated 
into the anterior chamber, it is different. The lens is so 
jammed between the iris and the cornea, that even if the 
capsule were freely torn, the aqueous would be unable to 
permeate its substance, and no good result would follow. 
In a child with a congenital dislocation of the lens into 
tlie anterior chamber, I lacerated the capsule with a fine 
needle, and at the end of a week the only efiect was a 
slight white mark at the point at which the needle had 
entered. I repeated the operation twice, at intervals of 
two and three weeks ; but the lens did not become gene- 
rally opaque, and only those parts of it were aft'ected with 
which the point of the needle was actually brought into 
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contact. On two oecaHions in children, I have seen Mr. 
Bowiiiau succesafully remove tlie displaced lens in a single 
operation ; in the firat patient by a. linear extraction, and in 
the second by a syringe ; in each case first breaking up 
thoro\iglily the lenticular matter with a fine needle, but 
completing each operation at one Bitting. 

U. If the leua is dislocated into the anterior chamber 
in its capsule, and the patient is either an adult or a per- 
son advanced in years, so that there is reason to believe 
that it has a firm nucleus, the best operation is extraction 
through a large section in the cornea. The selection aa 
to whether it shall be an upper or a lower section must 
depend very rauch on the special circnmstancea of the ca^. 
Often the lower section will be difficult to perform on ac- 
count of the lens lying in close contact with the cornea, 
and b<?ing thus directly in the course the blade of the 
knife would have to take. During the operation an escape 
of vitreous will probably occm-, as the suspensory ligament 
must have been torn to allow of the lens being dislocated, 
and this could hardly have been accomplished without at 
the same time some rupture of the hyaloid membrane. 

III. In certain cases where there is a glaucomatous 
tension of the globe, it will be advisable to perform an 
iridectomy as a preliminary to the extraction of the 
lens, which may then be accomplished either with a 
syringe ; or with a scoop as in the traction operation ; 
or with ,au ordinary curette as in linear extraction, 
according to its consistency. Even in eyes which are not 
glaucomatous it may be often advisable to perform a 
" traction operation " forthereniovalofthe dislocated lens. 

IV. Lastly, if in an old person the lens has been dis- 
located mit of its cap»>ile into the anterior chamber, it 
sbonld be extra<;ted. The nucleus will take very long to 
absorb, if it is ever absorbed ; and it is almost certain 
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sooner or later to create great irritation, wliich maj pass 
into a destructive inflammation of the eye. 

Case XXXVIII. — Dislocation of tlie lens into the anterior 
cltavfiher ; exceimvepain two y€<irs after the injury ^ and Um 
of sight ; extraction of the lens, followed hy imtnediak 
posterior luvmorrhage. 

Richard W., rot. 55, a wheelwright, applied to '^the 
Ophthalmic Hospital April 21, 1865, on account of the 
excessive pain he suffered in the left eye, which had been 
injured by an accident two years previously, dislocating the 
lens into the anterior chamber. 

His story was — Two years ago he was working at a steam- 
sawing-machine, and was engaged feeding the saw, when 
a piece of wood jumped up and struck the eye, dislocating 
the lens into the anterior chamber. For some time after 
the accident he suffered great pain, and lost nearly all sight, 
but retained sufficient for twelve months to be able to guide 
himself about -svitli that eye. Since that pori<:>d he has 
only been able to see shadows. In March of this vear 
the eye began to trouble him severely, and since then he 
has suffered so much pain in it that he came ii2> frc»m 
Malton to the Hospital {ov tlie purpose of obtaining relief, 
and was willing,' to submit to any treatment which would 
afford it to liim. 

Present statr, — The jj:h)l)e is much injected ; the sclerotic 
of a din<,^y colour, with cnlar<j^ed ciliary veins. The tension 
of the eye is increased to T 2. A completely opaque lens in 
its capsule entire is lyin<^^ in the anterior chamber, pushinif 
the iris backwards. The pupil is widely dilated, so that a 
mere rim of iris can be seen. He says he has percej^tioii 
of li;rht; but from a caivful examination it must ])e verv 
sli<3^ht, as he is unable to tell with any certainty whether 
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the eye is sHaded or not, altlioagb he contends that with 
that eye he could point out the ■window of the room. 

Tlie man was naturally anxioua to save the eye if pos- 
Bibie, but he was willinj^ at the same time to submit to any 
operation to gain relief from the pain he had lately been 
suffering. Although the eye was evidently very unsound, 
and in a state of glaucomatous tension, I determined to 
extract the leus, and to be guided by the result as to what 
other treatment should be adopted, as, if this failed, the 
last resource — the removal of the eye — could be performed. 

The man was admitted as an in-patient, and I extracted 
the lens by an upper section. It came a,wa,y readily in its 
capsule, but a quantity of perfectly fluid vitreous escaped 
with it. He immediately complained of agonizing pain 
in the eye, and in a few minutes the whole globe was filled 
with blood. It was evident what had happened. The 
sudden alteration in the tension of the globe by the removal 
of the lens and partial escape of the fluid vitreous had 
deprived the vessels of the choroid (probably already 
weakened by disease) of their 8up])ort, and becoming 
thus overdistended, some of them had given way, and 
extensive hemorrhage had ensued. I determined therefore 
at once to remove the eye, and save the ijoor fellow a 
long and painiul conrse of suppuration. For this purpose 
he was put under the influence of chloroform, and the 
eye removed. On msiking an examination of it immedi- 
ately afterwards, the following was the condition : — The 
htcmorrhage had taken plaxie from the vessels of thechoroid, 
and blood had been poured out between it and the sclerotic, 
BufBcient to detach the entire clioroid from the sclerotic. 
The retina was in close contact with the choroid, but 
of course carried forwards with it. The whole of the fluid 
vitreous htiA been squeezed out of the e3-e by the blood clot. 

This case is specially interesting as illustrating two 



192 DlBLOCATIQir OF IBB LKN8 ISTO THE TITRBOCS. 

importaiBt fiuste. lat. Hho danger of k-avUig a disliicated 
Inu in the anterior cliamber. In iti uew positiou it urb 
•■ a forei^ body ; and althoogh in exceptional caiiee it 
may not produce much iiritation, yet> in the majority, loss 
oS light and destraction of the eye is the result. UlEt a 
foreign body it may remain for a time without giving me 
to any dangeionB symptoms, but its pros<>Dce in the anterior 
ohainber preuing upon the iris keeps tlie eye in constant 
jeopardy, as, sooner or latar, it is almost certain to kindle 
an inflammation which will probaUy 'liestroy it. 2ud. It 
OonfimiiwliatwBa,Ibelieve, first point'il out by Mr. Hulkc. 
viz., that bnmorrhage immediately after tb<i extriLctiun of 
the lens in an nnwnmd eye takes place frooi the j>ost4;rior 
choroidal Tessels, and that the blood clot is betwoeu the 
iderotio and choroid. 

DiBLOOArnoBr or rmt Lssb into tsb Vitseous. — This ac- 
cident may occur eititer with or without rupture of the 
external coats of the eye. The blow, howevei', which is 
required to produce this displflxsement of the lens, is often 
sufficient to rupture at the same time the sclerotic, and 
hence it is not very uncommon in oases of ruptured globe . 
to find that the lens has been dislocated into the ritreooB. 
An injury so severe and compUcated is almost certain to 
be &tal to the eye. 

The lens is usoallj dislocated enclosed in its capanle, 
which may be either entire or partially lacerated by the 
blow which produced the injury. If the capsule has been 
torn, the lens wiU soon become cataractous ; but even if it 
is entire, it is liable after some months to become opaque 
on account of its due nutrition being interfered with. 

Symptome. — If the patient is seen early after an accident 
which hag dislocated the lens into the vitreous, the diag- 
nosis of the injury is generally masked by the presence'of 
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blood in the anterior chamber ; for to produce this displace- 
ment, the capsule of the lens has to be sepiirated from ita 
suapeuaory ligament, and this can hardly be effected with- 
out some injury to the ciliary processes or iris. In the 
hasmorrhaye which eneues, the blood either trickles into 
the vitreous, or running into the anterior chamber forms a 
clot which entirely occhides the pai-ta behind it. Some 
days must, therefore, elapse before a satisfactory examina- 
tion can be made. 

After the clot has been absorbed, the patient will com- 
plain of great defect of vision, and this even if there baa 
been no damage to the choroid and retina, for the lens 
being out of the field of vision, all power of focusing the 
eye will have been lost. 

1st. If the dislocation has been complete, the plane of 
Uie iris will not be materially altered. The lens having 
sunk in the vitreous below the level of the lower border of 
the pupil, there will be no presam-e on the posterior sur- 
face of the iris ; but the iris, having lost the support of 
the lens, wUl rather fall baclavai-ds tovmrds tlie vitreous, 
and thus slightly increase the depth of the anterior cham- 
ber, and occasionally it will be found tremidous, its whole 
surface vibrating with the movements of the eye. 

2nd. If the dislocation has not been complete, but, as is 
usually the case, some shreds of the suspensory ligament 
still connect the lens in ita capsule with the upper r^on 
of the globe, then the lower surface of the iris against 
which tlie lens presses will be bulged towards the cornea, 
whilst the plane of the upper part will be unaltered. This 
bulging forward, however, of the iris is often not sufficient 
to strike an inexperienced observer. The upper border of 
the tens may in some cases occupy the lower part of the 
pupillary area, whilst in others it may have sunk below 
the lower margin of the pupil. Wlien tbe lens is thus 
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suspended, it may be Bometimee seen by the nnaidect eyt, 
but always by focal illumination, hanging by Blmy shre^ 
from the upper surface of the globe, and swaying to and 60 
with the motions of the eye, 

State of the pupil. — There is always more or less dilata- 
tion of the pupil. This ia probably chiefly due in moit 
cases to the injury which the ciliary nerves have BustaLoed 
in the accident, although it may also be partly ncconnt^l 
for by the pressure which the displaced lens of^en exerts 
on the lower segment of the iris. 

TOe jrenero! s^wijjfom* are those of great irritation. There 
is increased vascularity witli dread of light, lachrymatiou. 
and pain. The eye from the first effects of tlie injuiy 
becomes actively inflamed, but tliis under treatmeut may 
gradually subside. It is, however, generally succeeded by 
a low form of choroido-iritis or choroido-retinitis, which ia 
kept up by the irritation caused by the abnormal position 
of the lens. In this stage a glaucomatous state frequently 
HupeiTenes, and the tension of the eye becomes greatly in- 
creased ; with the increase of tension all the symptoms 
Itecome a^ravated ; and unless the lens, the soiiree of tlie 
irritation, is removed, the loss of the eye is certain. This 
glaucomatous condition is liable to occur in all the dis- 
locations of the lens within the eye. I alluded to it iii the 
cases of dislocation of the lens into the anterior chaiuber, 
but it is more prone to follow those in which the lens is 
either partially or completely displaced behind the iris than 
where it is thrown in front of that structure. 

Prognotis and treatment 0/ dtslocation of the htis into lA« 
vitreout. — When this displacement of the lens is associated 
with rupture of the ijlohe, the eye may as a rule be consi- 
dered lost : it is seldom that it recovers with any power of 
sight after such a severe injury. But vifhout i^tpture of 
the external coats of the eye. d'°'"~'tiou ofthe Ions into 



1 



DISLCKUTKJK ok the LKNS into TirE VITRKOUS. 195 



ritreous must still be re^ardetl very unfavourably. The blow 
whieli is required to displace tLe lens is bo severe that 
other parts of the eye are usually involved in the injury : 
thus hsemorrhage into tlie vitreous from rupture of some 
of the ciliary processes, or hmmorrliaf^e between the tho- 
roid and retiua, are not unfrequently associated with it. 
If the diBlocatioTi of the leus is apparently nncoraplicated 
with injury of the deeper structures, and the eye recovers 
from the first shock of the injuiy, still the abnormal posi- 
tion of the lens keeps the eye in jeopardy. Deep-seated 
inflammation may coine on at any time, and ultimately 
cause its destruction. The vitreous may become fluid, 
the eye soft, and the retina more or less displaced. 

In the treatment of dislocation of tlie lena into the 
vitreous the first indication is to remove the lena. the source 
of all the irritation. This is best done by a traction 
operation. (See page 160.) There are, however, certain 
difficnltiea which beset this operation when performed for 
the extraction of a dislocated lens fi-om tlie vitreous. 
It is often impossible to seize hold of the iris to draw it 
out of the wound preparatory to excising a portiou of it ; 
for, having lost the support of the lens, it will some- 
times fall backwards and get so behind the cut edge of 
the sclerotic ttat the forceps cannot be made to grasp it. 
This difficulty is increased by an escape of vitreous which 
almost invariably takes place immediately on the with- 
drawal of the knife from the eye, and is dependent on a 
rupture of the hyaloid at the time of the accident, which 
has allowed the ritreous to fall forwards. K, therefore, 
at this st»ge of the operati<m the attempt to seize and 
draw out a piece of iris is unsuccessful, it is better at once 
to abandon it, and to go on with the operation, as the re- 
peated introductiou of the forceps within the eye will 
cause a large and nnneceasnry amount of vitreous to be 



lost. The next step is the removal of the lens, and tiue !• 
to be accomplished by introducing a middle-sized leu 
Bcoop through the wound into the vitreous chambet. 
passing it downwards and slightly backwards until it get* 
behind the lens, when it must be gently pressed forwari* 
so as to get the lens within its graap, and then be alowlj 
drawn out of the eye. If this monceuvre is cleverly per- 
formed, a single introduction of the scoop will suffice to 
remove the lens. During the operation the vitreons wiD 
continue to escape ; but if all the instruments have been 
previously placed ready at hand so that there is no unne- 
cessary delay, and the operation is performed skilfully and 
expeditiously with a light band, the loss of vitreous will be 
far less than might be anticipated, and certainly not snffi- 
cient of itself to exert any very prejudicial influence eoi 
the eye. After the operation the hds should be ^ntly 
closed, and a cottou-wool compress applied by means of a 
knitted bandage. 

The two following cases are examples of dislocation of 
the lens into the vitreous. In both of them the lensea 
were removed by the operation I have described. 

Case XXXIS, — Dislocation of (Ae lens into the vitreom 
from a. blow on the tfije with a piece of wood. 

Charles B,, set. 46, came under my care in Janoaxr. 
1865, suffering from the following injury to the left eye. 
On the 20th of October previously he was at his saTV-miDs 
speaking to one of his men, when a wooden ruler which 
was lying on one of the benches was caught in the tet:?th of 
a circular saw and jerked up against the left eye endways. 

He had been under treatment ever since the accident, 
but without gaining any relief. The paih had continued, 
and the sight was now so impaired that be eould only see 
large objects. On examining the eye. the lens was sees 
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to be displaced downwards and backwards into the vitreous. 
It was lying below the lower edge of the pupil, which was 
widely dilated ; but it was prevented from completely rest- 
ing on the fundus of the eye by some ligamentous shreds 
which passed from it to tlie upper part of the globe. The 
eye was very painful, greatly inflamed, and its tension 
slightly increased. 

On Febniary 8 I remored the lens by making a free 
opening in the comeo-sclerotic jiinctJon with an iridectomy 
knife, and then, passing a cataract spoon through the In- 
cieion into the vitreous, lifted it away in its capsule entire. 
The pupil was so widely dilated, and the iris ao much 
pressed backwards by the \-itreous which escaped as soon 
as the section was completed, that I was unable to seize a 
portion of the iris with the forceps, and I therefore intro- 
duced the scoop through the dilated pupil, without per- 
forming an iridectomy. 

Feb. 9. — He had some pain in the evening, but it was 
relieved by the application of two leeches to the temple. 

Feb. 10. — The eye looks well. He states that he is 
more free from pain than he has been for two months. 

From tliis date he gradually recovered, and on March 1 
he was able with a 2^-inch focus convex glass to read Nd. 
16 of Jaeger's test tj-pes. 

The sight, however, has not cotttinued : with the subsid- 
ence of the long-continued intlaniniation to which the eye 
was subjected, atrophy and shrinking of the vitreons com- 
menced. When I hist saw the patient a few months ago 
the eye was quite blind, but hf waa perfectly free from pain. 
The globe was soft, and the retina was partially detached. 

Case XL. — Dislocation of lent info the vitreous, following a 
blow on the eye wtlh a piftn of wood. 
Caleb B., set. 41, was admitted in|j> the lli>.s]>ital oti 
March 14, 1860, under Mr. Bowman. 
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Seven wet^ks previously he was chopping^ a piece of 
woo<l when a fragment of it flew up and struck the 
left eye. 

State on futmission, — The eye is over-vascnlar, the 
ciliary veins large. There is. a staphylomatons bnlging for 
about three-quarters of an inch in the ciliary region above 
the cornea, between it and the sui)erior rectus. It has just 
the appearance as if a rent had been made in the sclerotic 
in the line of the bulging. The pupil is slightly dilated, 
but the plane of the iris is in no way altered. The ten- 
sion of the glol)e is = T 2. His vision is very defective. 
He is unable to make out letters of No. 20 of Jaeger's test 
types, and he can only see imperfectly large objects in 
front of him. His sole reason for coming to the Hospital 
was to obtain relief of the constant pain he was suffering, 
as he considered that his eye for visual purposes was ir- 
reparably lost. 

On further dilating the pupil with atropine the lens was 
seen dislocated into the vitreous : it was apparently resting 
by its lower margin on the fundus of the eye, and below 
the level of the lower border of the pupil. It in no way 
pressed on the iris. Connected with its upper border were 
shreds of the suspensory ligament, wliieh still remained 
attached to it and kept it pai*tially supended, so that it 
swayed backwards and forwards with tlie movements of 
the eye. Tlie lens was already cataraetous. 

Mr. l^owinan decided at once to extract the lens, and 
thus to remove tlie source of irritation, and to relieve at 
the same time the incrcascnl tension of thi? L^lobe. 

He iirst i)erformed an iridectomy in the upward direc- 
tion, and then passed a large scoop int^) the vitreous 
cliamber behind th(^ lens ; then ])ressing it gently fonvards, 
and at the Siime time drawing it towar<ls the wound, he 
extracted it in its capsule entire. 
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Some vitreoua was necessarily lost during the operation, 
but not as mticU aa might have been anticipated. The 
man prog^reBsed favonrably. All pain in the eye ceased, 
aud on Mai^zh 31 he stated that his sight vajt decidedly 
improved. With a convex glass he was able to count 
fingers, and to guide himself about the room. 

In the museum of the Royal London Ophthalmic Hos- 
pital is a preparation (A 14) of an eye in which the lens ha*l 
remained dislocated into the vitreous for thirteen years. 
It waa excised by Mr. Dixon on account of its having be- 
come |>ainful. and a source of irritation to the other. The 
following is from the Hospital note-book :— 

" E. W., BBt. 36, a patient of Mr. Dixon's. Thirteen years 
ago he received a, blow from the list on the left outer 
Bupra-orbital edge. Within two mouths from the receipt 
of the injury vision with the left eye was reduced to a mere 
perception of light. 

" Six months ago the eye became painful, and has been 
so occasionally since. 

" State of botli, eyes wheti tlis man wan admitted inln the 
Honjnlat. — Left eye : no perception of light. Tension of 
the eye incrCAsed to T 1 ; no conjunctival rednesa. The 
central portion of tlie cornea slightly opaque. The 
anterior chamber very large ; the iris flat and tremulous ; 
the pupil, medmm-sized, acts sluggishly. Examined 
with the ophtholmoscoiw, a whitish well-deHned sub- 
stance (the lens) is seen behind the pupil, IjTug fixed 
at the most depending part of the vitreous apace. 

" Right eye : weakened by the state of the left. 

"Tlie left eye was excised. 

" Examined afterwards the following was tlie state of 
the eye t — 

"The sclera, choroid, and retina w<t.- in ^ppnsition. 



The vitreoQS space vtas oecHpiLvi by transparent flnid. The 
whitish well-defined substance seen with th« ciplilhaliii»- 
acope behind the pupil, and fixed at the mo&t d?p>>ndiE^ 
part of the vitreous space, was tJie gre^-ish white ami 
opat^iie lena in its capsule. It had fallen iHtckwarda, bnak> 
Lug through the hjidoid fossa, aud had formed slight ai- 
hesions to the hyaloid. The 8US[K>nBory lig»n»ent and tfaf 
membrane which forms the hyaloid fossa hung in ahr«A 
in the vitreous space," 

Dislocation op the Less beseath the CosjtnroTfTtf 
can only occnr in caaea where the sclerotic has i 
ruptured, but the conjunctiva over the rent haa remained. 
entire. The lens, separated by the yioleuce of the injniT 
from it« ciliary attachment, is forced out of the ete 
through the wound, and, as the conjunctiva has not beea 
lacerated, it will be seen lying beuttath it. The dislocntioa' 
is almost invariably upwonls, or upvmrds and inwaids, ad 
it is ill the upper rogion of the eye, between the insertion 
of the recti uiuseles and the margin of the cornea, that 
the split of the sclerotic coat most frequently occurs. 

Symptoms. — This displacement of the lens is always 
accompanied with severe injury to other parts of the eye. 
The choroid must be torn at the point where the sclerotic 
ia ruptured, and the lens in its escape from the eye usually 
drags with it more or less of the iris which is prolapsed 
into the wound. There is consequent hiBmorrhage, whi<i 
may occasionally he confined to the anterior chamber ; but 
more frequently the blood is effused also info the vitreons, 
and more or less between tlie structures at the fundus of 
the eye, the retina, the sclerotic, and the choroid. 

The lens will be seen Ijing- beneath the conjunetaTa, 
forming a small roundish, semi-transparent swelling. If 
the anterior chamber is clear, the altered shape of the 
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pupil, probably also the treraulona state of tJie iris, and 
the presence of a sub-eonjunctival tumour, will be sufficient 
evidence of the nature of the accident. The lens is nearly 
always dislocated enclosed in its capsule ; but owing to the 
rough manner in which it is squeezed through the aperture 
in the sclerotic, the capsule is often lacerated, aud the 
lenticular matter frequently somewhat comminuted. 

TAfjirojnodiJt of these cases is very unfavourable ; but still, 
if the rent in the sclerotic has not been very large, and the 
other. parts of the eye have not suffered very severely, 
there is always a hope that the eye may so recover that 
some vision may be regainetl. There are many such in- 
stances recorded. 

Treatment. — When the lens is seen lying beneath the 
conjunctiva, it shotdd be removed ; and this may be done 
by making a small incision through the conjunctiva eithet 
with a cataract knife or with a pair of fine scissors, and 
then, if the lens is entire in its capside, by at once lifting it 
out ; or if its capsule has been broken and its substance 
comminuted, carefully taking it away piecemeal with a 
small scoop, paying special regard that fragments of it are 
not left between the lips of the wound of the sclerotic to 
interfere with its primary union, Tlie lids should be then 
closed, and a cotton-wool compress with a light bandage 
be applied to the eye. 

It will be well, ns a precautionary measure, to apply two 
or three leeches to the temple, aud for a few days to keeji 
the patient on a slightly antiphlogistic regimen, 

A good example of a dislocation of the lens beneath the 
conjunctiva is related in Case XLX., in the article " CiUary 
Staphyloma," p. 104. The rent of the sclerotic was in the 
tipper region of the eye, and the lens wa« seen lying imme- 
diately over it, but beneath the conjunctiva. The lens was 
removed, and the patient recovered with sufficient sight to 
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be able to read with a. 3-inch foevia 
Jaeger's test types. 

The following is a very remarkable case of dislocation 
of the lenH beneath the conjunctiva. The lens was shot 
out of a wound of the sclerotic on the outer side of tht 
eye, and travelled beneath the conjunctiva to the oppoeitA 
point. By wliat agency this tDOveuient of the lens 
accompliahod, it is difficult to imagine, excejjt that the 
coiiatant motion of the lids upon the eye, and of tlie eye 
against the lids, may have caused it to be gently pressed 
onwards through the loose cellular tissue beneath the con- 
junctiva in which it wa« lying. This case is also an in- 
stance of very useful sight remaining after so uevere 
injury as rupture of the globe from a blow, complicated 
it wa« by a dislocation of the lens. 

Case XLI. — DMocaiUm of the lens beneath the cfyiijii/ncUva 

klhrfiugh a rupture- of tlte selerotir. 
Caroline C, a;t. 53, came under my care on Feb. 1! 
866. She had received the following injury seven weeltl 
prcvioufily. Whilst engaged at her usual houseliold work 




ahe atPQCk the right eye with the handle of a fire e 
The eye was at once blinded, and for some days she suffer 
severe pain; but this had passed off, and the eye - 
quiet, at the time of her application to the Hospital. 
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Preaetil state. — The eye presents n very ertraonUnarj- 
appearance. At the outer side of the cornea is the cicatrix 
of a wound of the sclerotic through whicli a large portion 
of iris had evidently been prula-psed ; for a large piece of 
about one-aixth of its circumferential portion was wanting, 
and the eye looked as if an iridectomy had been performed. 
On the other side of the cornea (the lower and inner), and 
almost directly opposite the rent in the sclerotic, was a 
prominent tumour of tlie conjunttiTa, of about tlie size 
and appearance represented in the diagram ; and in a 
line extending from the lower edge of the cicatrix to this 
swelling the conjunctiva was discoloured from recent 
ecchymosis. 

The tumonr was evidently the lens which had been shot 
out of the eye at the time of the injurj', and had been left 
lying beneath the conjunctiva ; and the line of ecchymosis 
which was seen beneath tlie lower margin of tlie cornea 
was the trail of the course which the lens had taken in its 
travel from where it was first lodged to the position it now 
occupied. As it burrowed its way beneath the conjunctiva, 
the delicate areolar tissue which connects that membrane 
with the Eclerotic became tt>ni, and no doubt some con- 
junctival vessels ruptured ; slight hemorrhage conse- 
quently followed, and thus as the leus travelled onwards 
iiu ecchymfisis was formed in its wake. 

With a pair of fine scissors I snipped the conjunctiva 
and exposed the lens, which T at once removed. It was 
quite opa*(ue : there was a large circumferential portion of 
soft matter, and a firm nucleus. 

Feb. 29,^Tbe eye is verj' much better. It is less 
vascular and much less painful, and the sight ha^ much 
improved. There is a giKxl fieW of vision, and the patient 
is able to eoimt fingers in all directions. 

J^kie hooH i« t^e pr . 
COOPER MEDICAL CO:>L. v.« 

SAN FRANCISOO. QP-U 

l^jiot to be TCTnuvwJ. 5T«m|| 
ova by <»vy ^ 
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Partial Dislocations op the Lens may occur firom 
blows on tlie oye or the side of the head, when a por- 
tion only of the snsponsory liniment is detached, and con- 
sec^uently a limited or only partial displacement of the 
lens ensues. 

1st. The lens may be dislocated either partially upwards 
or partiall}' downwards, and in either position .it may con- 
tinue permanently fixed. 

2nd. Tlie suspensory ligament may have been torn or 
partially detaehed at one i)art of its circumference ; and 
although no immediate displacement of the lens may have 
followed, yet, owinj^ to this loosening or partial detach- 
ment of its ligament, it may have become what is called a 
moveable or swinging lens, swaying baclnvards and for- 
wards with the movements of the head or the eye — the 
amount of its mobility being dependent on the extent of 
its separation from the susi>en8ory ligament. In certain 
postures of the liead, as in looking downwards or in stoop- 
ing forwards, a partial dislocation of the lens through the 
pupil may take place ; whilst with the head erect, as in 
looking din^ctly forwards or upwards, the lens may sink 
back l>e]iind the jn4»il to apparently its normal position. 
Independently of tin* intra-ocular symptoms which such a 
swinging lens is liable to excite, a serious defect in vision 
will be produi'cd by the frequent changes in the poaition 
of the lens, such as to render the eye not only comimra- 
tively ust^ess, but a source of very considerable annoyance 
and even of danger to the patient in causing him to mis- 
judge and confuse objects with which he may come in 
contact in his daily work. 

(rOLcral !ii]imptn))is,-—Vnv\Vii\ displacements of the lens are 
generally accomi>anied hy grave syni]>toms. The blow 
re<iuinMl to produce such an iiijury must be one of consi- 
derable force, and tln' nn-re laceration of the sus]>ens<»rv 
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li<^meiit, irrespective of the irritation which the mal-posi- 
tion of the lens may give rise to, is sufBcieut to place the 
eye for a time in some danger- But nheu all the first 
symptoms which may be attributed to the blow have 
passed away, there often remain severe neuralgic puins in 
the eye and aroiuid the orbit, which in some instances are 
persistent, though varying in intensity, wliikt in other 
cases they are recurrent, with intervals of perfect ease. 
Tlie sight is always materially affected, as in proportion to 
the tilting forwards of the lens the patient becomes 
myopic. The lens may continue transparent for a long 
time after the injury, but the general rule is for it sooner 
or later to become cataraetous. 

The most alarming condition -wluch a partially displaced 
lens is likely to produce is a state of glaucoma, which may 
come on at any period after the accident. In such ca«e8 
the glaucomatous symptoms are generally more or less 
recurrent; for the increased tension of the eye being 
dependent on the pressure of the lens on the back of the 
iris, it is produced when it falls forwards and rests against 
that structure, and it gradually subsides when this 
pressure is removed by a change of the position of the leus. 
A frequent repetition of this glaucomatous condition will, 
however, speedily induce such changes, that unless means 
are adopted to arrest it, total loss of sight must in the 
end be the result. 

Treatmaiit of partial dieplaeements of the lent. — If the 
patient is seen soon after the injury, the first iudicatitm is 
to treat any inflammatory symptoms the blow may have 
excited by applying two or thi-ee leeches to the temple, 
and by using fomentations of either hot water, poppy 
heads, or of belladonna to the eye. If the lens is seen 
partially dislocated, the pupil should be kept fully imder 
the inSuence of atropine, so as to avoid as far as possible 
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ly pressure on the posterior surface of the iris. Tte 
important question in tlieBe cases ia, whether the displ 
lens fihall be removed, and if so, at what period after 
injuryl* The answer to this question is iiiQuenced 
;iaany varying conditions. 

lat. If the early inflammatory symptoms have appeared 
to be rather the result of the blow than of the inisplacf^ 
lens, and if tliese under proper treatment have suhf^ideJ. 
aod the eye has become quiet and painless, it is best to 
leave it alone, but to keep a careful wateh over the patient. 
ID order to treat at onue any unfavourable sjiiiptoms 
should they arise. So long as the lens remains fixed in 
its new position and continues transi)arent, with the eye 
free from pain and of its normal tension, no operation 
should be performed. 

2nd. K the lens from partial detaehmeut of 
pensory ligament is a swinging or moveable one, and 
causing personal inconvenience fi-om fretjuently- dropping 
partially througli the pupil and thus producing a ooiifnsioD 
of the patient's vision, even though there is no pain, 
ftxtroetion should be advised. 

3rd. K the lens has become opaque, an operation for 
removal may be performed, but it should be delated 
the catara<^t is fully formed, 

4th. If glaucomatous sj-mptoms come on, the rei 
of the lens becomes an absolute necessity for the safety 
the eye, and an operation for its extraction should be 
formed with as little delay as possible. 

The choice of the operation for the removal pf the lei 
in these cases lies between the ordinary extraction with 
large corneal flap and the traction operation, 
operation a certain amount of vitreous must he lost, 
with the rupture of the suspensory hgament, the hy^i 
is wrtaiu tti have l>cou broken, and a portion of the vi! 
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wil] neeeaaarily escape either immediately before or else 
directly following the exit of the lena from the eye. If 
the lens is only slightly displaced and fixed in its new 
position, provided the eye is othei-wise sound, the patient 
a quiet person in good health, without cough and with 
tull control over his emotions, the ordinary operation for 
extraction of the lena witli a lajge corneal flap may be 
performed. In such a case there is every probability of a, 
good result following. But if, on the other hand, the lens 
is a moveable one, or, if fixed, is very much displaced, it is 
better to perform a traction operation. For this purpose 
the opening should be made at the corneo-eclerotic junc- 
tion, and of a full aite, bo as to insure the removal of the lens 
without the risk of breaking it. A piece of bis being then 
excised, a large scoop is to be introduced through the section 
into the eye, and being gently passed behind the lens is 
made to draw it out in its capsule entire. In all cases in 
which a glauconiatons state has followed a displacement 
of the lens, the traction operation should be performed, as 
the excision of a portion of the iris will help to restore the 
eye to its normal tension. But, in addition to this, the 
lens will be removed through a comparatively small open- 
ing, and the risk of posterior hieinorrhage, which is always 
great when the ordinary flap extraction is performed on 
glaucomatous eyes, will be thus prevented. The traction 
operation should also be selected in all cases where the 
patient has not fall control over himself, or where from 
other cituses it is desirable that he should take chloroform. 
In a very interesting paper by Mr. Boivman in the 
Royal London Oiihthalmie Hospital Reports, chap. i. 
vol. v., he has shown tliat in partial displacements of the 
lens there is a peculiar tendency for the eye to assume the 
glaucomatous state, and that although tlus condition is 
consequent on the mechauieal pressure of the lens on the 



, yet it need not occur as an iinmediate result erf llw 
injury, but may come on at almost any period aftvr tW 
accident. He has there related three cases of partial dit- 
^Jocation of the leua, in each of which glaucomatous bjtuj'- 
t supervened. In the first case there vnta no apparent 
a\jurj, but the displacement seems to have originaU'd 
Bttring " the dovelopemental period " of the eye ; whilst ii 
e two othei-a an injury was the cause — in the one a bl« 
irith a chip of wood, and in the other a blow from the Wrai 
end of a child's arrow. In the remarks which Mr. Bow 
appends to these cases, he states that " whatever the c 
planation, the fact ia remarkable, that irideetomy , with tl 
removal of the leua as the original exciting- canse of t 
whole, put an end to the whole aeries of morbid pheuom 
and restored permanently the healthy state of the vet 
and the proper balance of tension," 

The following is one of the three eaaea which he qncrt 



"Case 'K'Lll.—Parlial duflocation of the lc7\8 from e 
followed bif glaueomatous Bymplovu — Extraction of t 
ImefolUnaed hy immediate relief and uUimaie recovery. 

"A clergyman, a;t, 87, who had hypermetropia -^ i 
each eye, and who had formerly been auccessfiilly operate 
on for internal strabismus, chanced to have the 
eye hit by a morsel of wood, which was being choppi 
After the immediate pain of the blow had subsided } 
simple treatment, he seemed to be recovering, and did c 
apply for aid until March 4, 1864, three weeks after 1 
accident. Great pain had suddenly come on four i 
l>efore, and had lasted ten hours. The tension of the ( 
Was augmented, = T 1. Field complete. Could only ■ 
No. 18 of Jaeger's test types. The cornea and vita 
Were ratlier hazy, but the ophtlmliuoscope gave a & 
tl though the optic disc was not visible, there i 
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maaifest hremorrliage, Tlie pupiJ was much dilated, and 
the lens, tbougli quite behind tie iris, was seen to have 
dropped somewhat downwards and inwards, so that its 
upper and outer edge crossed the pupil above, leaving an 
interval through which a portion of the vitreous humour 
appeared to project into the ant«'rior chamber. The cup- 
sale of the lens was unruptured, and the lens was trans- 
parent ; but as the light fell in different directions from the 
ophthalmoscope, dark striee (which I call stria of refraeiion, 
as distinct from «/ri/e of opacUtf) were seen, indicating 
some derangement of the marginal fibrous laminic. Such 
strife I have very often seen, and I suppose they must have 
been seen bj others, as a condition that long precedes, in 
certain case?, the opaque or cataraotous degeneration of 
the lena. Here they were probably due to the me- 
chanical injmy. 

" Under strict rest and antiphlogistic measures, with the 
use of atropine, some improvement occurred, and on the 
loth he could see No. 14, and with -fj, letters of No. 6 of 
Jaeger's test types. Bnt the tension continued T 1. 

"March 17. TJ. Ciliary veseela injected; front of 
sclerotic red. Eye weak, watering, and intolerant of light. 
With -rV, No. 8 of Jaeger. 

"March 21. T 2. With ^\, No. 10 of Jaeger. Coraea 
and fundus duller ; lens more advanced, pusliing tlie iris 
slopingly forward, so as to render tlie anterior chamber 
shallow. The eye was more paini'ul. He had also now, 
for the first time, iridizations ; a. candle was surrounded 
by an orange, yellow, and blue halo, the colours not being 
bright. 

" I now determined, as in the preceding case, to attempt 
relief by operation. Under chloroform, a marginal in- 
cision of two lines vraa made upwards and outwards by a 
Sichel's knife, and a head of vitreous, which at once pro- 
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trudefl, apparently in the hyaloid tunic, was snipped off. 
A «jKK>n was now passed behind the lens and its capsnle, 
and the lens, rupturing in the attempt, was withdrawn in 
two or three portions; but as it was transparent, some 
fragments were probably left. More ratter solid, clear 
vitreous protruding, in all about five or six minims, was 
now snippe<l oft* by scissors, and the eye closed. No iris 
was removed, as the instruments failed to take hold of it; 
tlie vitreous folding it backwards above and behind the 
corneal section, as usual in such cases. It will be seen 
that it would have been better if it could have been excised 
at the time. After operation, — T 2. 

" March 22. — No pain ; but some swelling of the lids, 
Tn. Two leeches were applied. 

" March 2J3. — More pain ; the swelling of the lids extends 
to the temi)le, and the leech bites are suppurating. Some 
cluMiiosis. Goulard lotion. 

" After i his th(» tumefaction subsided gradually. The 
Iciisiou (>r \\\c ('}(' was then found uoniuil. On the 2r)tli 
III' (M)uM s(M' ilh^ li;iihl, Imt could not count fini^ei's. The 
ih*\i (l;iv lie tniil«l coiiiii liii|4crs h(4(l close ; the fullowiui,' 
(liiN ill r. (hi tilt' oOih, with .'^, No. 15 of Jaoj^er. The 
('cuii'(M>r the scciit)!! L;a|>iuLi\ an«ltlio iris i)rotru(liiitr there, 
."^•ns snijijuMl (»!!' on Ihc :Ust. Oil A[)ril 11th the eye 
cMiiiiinuMl nsl, hut pain lunl ([uiic ceased. On May lOtli, 
r.Mlih'ss iM«:irl\ :.'(»ii«\ l>\ii n'turned on use. Tn, witli ^ 
No. S ot' .la- .j!-. Ai(c;- \liis th*' eye became strong", and 
the \ :>ioii still iui|MN»vcil when he was last heard of in 
.lainiarx, ]>•>'>/* 

Mr. li«'\\ ;.k;i:. •:: iii> remarks im this ca^e, statv.*s tliat 

** 'iiK';:hnL i»ina;.»i:«' hanlnossof the eje seemed to oriorinate 

; i i ^ : r;. ; ; ' \ \ a \ . ^ vl \ > \ »l;u'oir- " P tfae leus and press lire on 

•I'".-. 1: i'rr, .; ^ed ;! ' ^^ishod for- 

»^.. '=- : NN...'.' :!:•' I orn *^ once 
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relieved by the operation, thougli the removo! of the 
lens only, with some vitreona humour, sufficed for the 
reBult." 

The following case is a good illustration of a partial 
dislocation of the lens, and the woodcut shows well the 
appearance which such a misplacement presente. 

Case XLITI. — Partial dwpUicement of the Iciwfrom n blow 
im the eye with a stone. 

Eleanor L., set. 45, came under my care at the Ophthal- 
mic Hospital on October 10, 18<j5, having met with the 
following accident. Two raontha previously she was walk- 
ing down the street in which she lived, when a stone 
thrown by a boy struck the left eye. She at once suffered 
groat pain, which has continued up to the present time. 

Present gtaie.—She complains now of severe pain ex- 
tending from the eye upwards over the brow and along the 
side of the head. The pupil is rathex dilated, and a«ta 
sluggiahly and irregnlarly. The tension of the globe is 
increased to T 1. 

Examined byobhque illumination, the eye presented tlie 
appearance represented in tig. 55. The lens waa dis- 
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placed outwar<lB. and a little tilted, so as to present its 
inner edge slightly forwards. It waa already very cloudy, 
and was rapidly bec^miing t-ataractoua. With the move- 
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manti (rfUw htmd tho lens wtw seen to vibrate. ~ I straizl; 
WHtai HiB nOBBJlHjr of ilh openition for the removal of tb« 
1 leu, M the tonakm of the globe vrtx» inavaaeit 
■sa ine mm mflpring eevere pain. UnfortunatelT, tiw 
piitiant wi tstj iien-oue and fesLrful, and the iii«>r<> iila 
of an opeiBtion enuHtxl hor at once to leavo the UospiUL 
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The lodoehent op a poheigh body within the eye is 
one of the most serious injuries which can happen to that 
oi^an, aud the importance of ascertaining correctly, as 
BOOK aa pouaible after the infliction of an injury, whether 
there ia a foreign body within it, cannot be over estimated. 
The prognosis of the case rests entirely on the elucidation 
of this one point. 

Every penetrating wound of the globe should be specially 
exumined with reference to the possibility of there being a 
foreign body within the eye. The history of the accident 
should be carefully gone into, an inquiry being closely 
made conconiing the fragment which struck the eye ; of 
what material it was composed, whether it was large op 
small ; and by what force and in what direction it was 
propelled against the eye. The eye itself should be then 
examined, first BiHM>rficitilly over its surface, so as to make 



214 romcQi bodie!! mitimk Trre btr. 

oat the natnre of iht wouml, anil to ostiniute, if poBHililc. 
l^ its cbuwstwirti^ii'r tilt! f'ln'i^ti bod^- which has ia- 

flutedithMp«ietnt<-il Ihi' (<;l<il>u. Tho <tiiHi and aji^Msr- 
aooe of tiw WOtmd often affonl very impurtunt infGrmatiiiu, 
idien Tiewed in eot^umdum with tlio nature of the agent 
whioIieMiaediti tliiiB u smidl ck'nn-i^tit wotmd peiit^trating 
dixeotly tike eye, iritlu^tit any tall to its uncls, aiid producDd 
bjr tKkoB amsll ■pieahiiu of trmtai, would be jircsmnptive 
eridenoe of the fiseign bodj having become Iodf»o«J vrithm 
the ^e^ eren thoogh it l-ouH not be aeen. 

On the other hand, a similar wnuiid might be occasioned 
\ij K»ne shazp-pointed iuatrumeut, such as t£e point of a 
b or of a pair ijf ecissors : but the knowledge of the 
which caused it would at once relieve all 
anxiety {yauwRiing the probability of the lodgement of a 
' foreign hodj. In BOiue iuEtantres whvn the forci^^n body 
cannot be seen, the ahapu> of the wound alrni^ raa.y be 
a Taloable guide in forming an opinion whether a foreign 
bod; is within the ejv. The wound may be what in culled 
a glancing one, that ia, one which, eommeneing with a 
superficial cut, graduiilly deepens until it penetratos, aud 
then tapers off again to the surface, so that the deep wound 
may be said to have as it were a tail at each extremity, 
the internal aperture being small when compared with 
the external cut. Such an injury would be inflicted bj a 
foreign body striking the eye as it passed it in a rajud 
flight, and such a wound would lead one to believe that ne 
foreign body was within the eye, even though it could hot 
be found. 

The deeper parts of the eye should then be carefully 
scanned over. And first the irig. A foreign particle may 
sometimes be detected lying on its surface or partially 
buried in its structure ; or if the iris has been penetrated, 
a small rent niiiy indicate the point through which it has 
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parsed. Ill thus exploring the surface of the iris, oblique 
iUuinination will be of great osslataiice, and should always 
be used unless the case is one beyond doubt. 

The lcn« has next to be examined. — If jKissible, the pnpil 
should be widely dilated with atropine, so as to expose a 
lai^e area of the lens. Here oUique illumination is abso- 
lutely necessary, to determine whether it has been pene- 
trated, or if a foreign particle has been lodged in its sub- 
stance. If the lena has been injured, the imiKirtance of 
making ai^arly examination is manifest, as it wiU soon 
become turbid, and not only prevent any foreign body 
within itself being seen, but will shut off the whole of 
the fiinduB from the eye of the observer. 

In one patient tinder my caro the examination of the 
lena on the day following the injury enabled a correct diag- 
nosis to be made. A email cut in the sclerotic, not more 
than the sixteenth of an inch, indicated the point where 
the eye bad been struck. It was a question whether a 
foreign particle was lodged within the eye, or whetlier it 
had glanced off after it had inflicted the wound. The 
pupil was dilated with atropine, and the lens examined by 
oblique illumination ; and at its posterior and upper sur- 
face, in a line corresponding to ihe wound, there was a 
slight nebulositj', sufficient, however, to show that the lens 
at this point had been grazed, and to render conclusive, 
as there was no aperture of egress, that the foreign 
bixly was within the eye. 

The ophthalmoscope should now be used, and the wholo 
fundus of the eye thoroughly cKplored, directing the pa- 
tient to look in different directions, so as to bring eiu.'h 
part of it in succession into view. 

It is often impossible to make any deep examination of 
Iho eye when the patient comes first under treatment, as 
the anterior chamber may !«• ffUvd with blood, lu such a 
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case, unless the evidence in favour of a foreign body being 
within the eye is conclusive, we must wait until the blood 
in the anterior chamber has been absorbed, before forming 
a prognosis. In many cases, even when the anterior 
chamber and the lens are clear, we can only obtain ne- 
gative evidence that a foreign body is within the eye. I 
would say that in the majority of cases it is impossible to 
see the object which has been lodged in the eye ; and we 
can only arrive at a tolerably definite conclusion by a care- 
ful analysis of the history of the accident, an^bby a minute 
examination of the superficial and as far as practicable of 
the deep parts of the eye. 

There are many causes, either singly or combined, 
which prevent a foreign body being detected within the 
eye. If the patient is not seen soon after the accident, 
inflammatory changes may dull one or other of the 
transparent media of the eye, and either interfere with 
or entirely prevent a proper examination. The cornea 
may become steamy and dull ; the aqueous turbid from 
corpuscular lymph or pus ; and the lens, if it has been 
injured by the accident, may be cloudy. But suppose 
the lens and the parts in front of it are clear, and the 
foreign body is not there, luuniorrhage from the ciliary 
processes into the vitreous may prevent an ophthalmoscopic 
examination of the fundus ; or htemoiThage between the 
choroid and the retina, throwing the latter fonvard, may 
equally frustrate the attempt to find the object. All these 
causes may however be absent, and still we may fail to detect 
it. It may be hidden from our view, and lie either between . 
the iris and lens, or be buried in the ciliary. 2)rocesses, or 
in some part of the margin of the fundus out of the field 
of ophtliahnoscopic view. . The fact of our not being able 
to see the foreign body is no proof that it is not there, and 
other evidence in favour of its having entered the eye 
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eight, and make tlie prognoBis of the 



It will be useless to eiiuiuerate all the di&erent materialB 
which may he lodged within the eye, as the fragment of 
any hard substance driven with a certain araonnt of force 
will penetrate the globe and buijr itself in one or other of 
its deeper tissues. Chips of iron, minute particles of steel, 
bite of stone, and fragments of percussion caps are the 
foreign bodies which most frequently enter the eye — so 
frequently, ^ideed. that at no time of the year is the Moor- 
fields Ophthalmic Hospital without one or more in or out- 
door patients suffering from the effects of these destruc- 
tive agenta. 

The class of men in London whose eyes are injured 
most frequently from these accidents are the boiler-mafeers 
and engineers, but especially the former, who cut and 
strike rivets. Scales of iron, or even la.i^e fragments, will 
often become detached from the rivet under the blows of 
the hammer, and fly off witi great velocity. K they 
come in contact with the eye, they will frequently pene- 
trate it, and in many cases after having first passed 
through the upper eyelid. The wound is usually a severe 
one, and will often lead to the ultimate loss of the 
eye, if it be not completely destroyed at the time of the 
accident. 

Although amongst this class of mechanics penetrating 
wounds of the eye are so frequent, aTid so many eyes are 
yearly lost by thera, yet it is impossible to persuade them 
to use the simple precaution of wearing efficient protectors. 
When working on the inside of boilers I believe many of 
them do use a wire gaiize protector, but not so when em- 
ployed in the workshop or out of doors. 

Engineers in taming steel in a lathe frequently get 
iriiniit« spicula loilged in the eye — small fragments being 
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detached either from tlie chisel they are using or from 
the metal they are turning. The injury is usually less 
severe than in the case of the boiler-makers, as the particle 
which strikes the eye is much smaller, and the wound of 
less extent. 

MiUstone-makers ofbem come to the Hospital with 
a small bit of stone in the eye, or a minute chip of the 
chisel with which they were working it. I need hardly 
say that all men who thus expose their eyes to danger 
ought to be made to wear protectors, but the |»rejudice is 
strong against them, both on the part of the employers 
and employed. 

The daiigers of a foreign body within the eye cure — 

1st. The risk of the eye being completely destroyed by 
the inflammation which its presence may excite. 

2nd. K the eye has been destroyed by the inflammatory 
action which the foreign body has induced, the stump or 
that which remains of the eye will be liable to repeated 
attacks of inflammation so long as it continues embedded 
in it ; and with each attack there will be an increased 
danger of the other eye becoming aflected with sympa- 
thetic oi)litlialmia. 

1st. The risk of the eye being completely destroyed by the 
injlamf nation which thejyrcsence oftheforeiyn body may excite. 
— The primary danger of a foreign body within the eye is 
acute inflammation, which may run on rapidly to suppura- 
tion and destroy the eye witliin a week or ton days after 
tlie receipt of the injury. But the inflammation may be 
less severe, thougli equally fatal in its results. It may 
drag its course over a longer period ; and although it may 
not destroy the eye by suppuration, yet plastic exudations 
into its different tissues may so disorganize them that total 
loss of sight will ensue. 

In some instances the inHamniatioii which follows the 
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IfHlgement of a, foreign body in the eye rapidly abates, nud 
it is hoped that the eye having recovered from the primary 
shock will suffer no further annoyance ; but aAer a few 
weeks or months it again becomes painfal and inflamed ; 
and though under treatment it may again recover, yet 
there is always a strong diapoBition for the infiammatiou 
to recur, so long as the foreign body remains to act as an 
irritant within the eye. These recurrences of bitlamma- 
tion may take place at variable intervals. In some cases 
no long period of repose is allowed, but one attack succeeds 
rapidly upon another mitil the eye is lost ; whilst in 
(ithera the intermisaiona may be much longer. Aft«r 
each relapse the sight becomes more impaired, and ulti- 
mately the eye is destroyed. In all these cases there is a 
special danger of the other eye becoming involved sjTnpa- 
thetically, and therefore each recurrence of inflammation 
should be regarded with the greatest anxiety. 

The severity of the symptoms which follow the intro- 
duction of a foreign body within the eye is infinenced by 
its size, and by the part of the eye in which it has buried 
itself. A large substance entering the eye is necessarily 
far more daiigeroos than a small one, not only because its 
presence will excite a greater amount of irritation, but on 
aeeoimt of the greater destruction of the dift'erent coats of 
the eye which must follow its entrance. In many cases 
the lacerations of the several structures of the eye, and the 
consequent htemorrliage, are so great that the eye when 
first seen may be pronounced as irreparably lost. 

The port of the ej'e in which the foreign body hiis loflged 
ia iiJso of great importance. The irritation wliich it ex- 
cites depends very much on the locaUty in which it is 
embedded, as some parts of the eye are more tolerant than 
others. Tlie lona, the iris, and the space in front of it 
(the imleiiiT i-Iutmbt-r) , iiiid 1 lujglit uIihj iwld the vitreoua 
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humour, will bear the presence of an extraneous particle 
better than if it were embedded in the ciliary processes^ 
the choroid, or the retina. I have seen a particle of steel 
remain for years buried in the iris ; a fragment of stone in 
another case, and a portion of a gun-cap in a third, rest for 
many years in the lower part of the anterior chamber, lying 
between the iris and the cornea, without producing any un- 
toward symptoms. In a patient of Mr. Bowman's a frag- 
ment of a gun-cap floated in the vitreous close upon the 
retina without exciting any infla.mmatory action. In the 
lens a small particle may be lodged ; and although cataract 
will certainly follow, yet it may remain there for many years 
without destroying the eye, and may ultimately be removed 
with the opaque lens. Although one part of the eye is 
more tolerant of a foreign body than another, yet great 
danger is incurred by its presence in any of its structures 
— a risk which always continues, even though the eye may 
for a time remain quiet. But, in addition, the situation 
of the foreign body determines the possibility of its removal. 
2nd. Th^ repeated attacks of inflammation to whi^^h the 
stumjf or the remains of the lost eye will be s^ibjected if a 
forei(/n hothj remains within it, — A lost eye, with a foreign 
body within it, is a constant source of danger. Generally 
such an eye shrinks, and an unsightly stump remains ; but 
whether it shrinks or not, it contains within it an irritant, 
whicli sooner or later will be a source of much suffering 
and annoyance to the patient. It will be always liable to 
attacks of inflainniation, which are not only painful, but 
danj^erous to the sound eye. In one or other of these recur- 
rences of iiiflannnation the sound eye may sympathise, and 
be eitlier <xreatly impaired or its yision entirely destroyed 
by that toiTible disea.se now so well kno^;^^l as syinpatlietic 
ophthalniia. As loii*^ as a forei^ni body remains within 
the stump of a lost eye, it is a constant peril to the sound 
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one. There ia but one line of troatoient to be adopted iii 
such cases, and that ia to remove the stump or what re- 
mains of the lost eye. 

An attempt to search in the dark for the foreign body 
will probably only end in not finding it ; or if we should 
succeed in obtaining it, a troublesome inflammation and 
oven suppuration may follow, whereas if the lost eye ia re- 
moved, all source of irritation ia at once disposed of. 

Case XLIV". — Lodgtrment of a chip of metcU in the eye 
three years ago — Complete loss of vUion — Recurrence* of 



Leonard S., tet. 16, works at iron shipbuilding and 
boiler-making. He applied to the Hospital April 18, 
1865, on account of the continued pain in the right eye, 
which had suflered from an injury three yeara previously. 
All sight waa gone ; he had not even perception. 

He stated that three years ago his mate was knocking 
in a cotter to draw together two iron plates, when a frag- 
ment of it flew off and struck the right eye, and, he thinks, 
entered it. Very shortly after the accident he was quite 
blind with that eye. He has suffered from repeated attacks 
of inflammation ; and although the eye is quiet, he says he 
has always pain in it, and that the sound eye is becoming 
affected. When he attempts to read, the sound eye waters, 
and the type soon becomes confused, and he is obliged to 
desist. It always feels weak, and he is unable to use it 
much by candle light or in strong light. 

State- of the injured eye,— The eye is smaller than the 
sound oue, very soft, — T 3, and shrunk to about one-sixth. 
It is perfectly quiet, and at present free from irritation. 
The cornea ia clear, and there is a deep anterior chamber, 
but the aqueous is yellow and serous. The lens is cata- 
ractous, and the pupil adherent to its capsule. 
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As the eye was a lost and shrinking one, always pain^ 
ftil, liable to recurrences of inflammation, and acting pre- 
judicially on the other, I advised him to have it excised, 
particularly as there was reason to believe that a foreign 
body was lodged within it. He consented, and I accord- 
ingly removed the eye. 

An examination of it afterwards showed the following 
condition.- In the sclerotic, one-eighth of an inch from 
the outer border of the cornea, was a small puckered 
cicatrix. On making a section of the globe through the 
optic nerve, the choroid was seen lying in contact with the 
sclerotic, but the retina was entirely detached, adherent 
only at the optic nerve and at the ora serrata, and the 
space between filled with a yellowish limpid fluid. The 
lens was opaque. The ciliary processes on the inner side of 
the eye, and opposite to the cicatrix in the sclerotic, were 
coated with lymph, and lying buried in them was a small 
scale of metal. At the cicatrix of the sclerotic, the choroid 
and a portion of the ciliary processes were firmly adherent. 
All vitreous had disappeared except a small portion, which 
seemed to hancf as a film annmd the ciliary processes. 

Tliero are, however, cases wliicli, thoii<j^li several in 
number when collected from the experience of many years, 
must still be considered as exceptional, in which the pre- 
sence of a foreign body within the eye has given but little, 
if any annoyance. 

In some instances the eye has suffered severely imme- 
diately after the accident, but in a few days all the active 
inflammatory symptoms have subsided, and the ^\ye has 
remained for many years afterwards a 2)erfectly useful 
or<ran. In other cases tlie introduction of the foreiern 
body has created at the time only a temporary sense of 
uneasiness, and has never since given the patient the 
slightest discomfort. It may be, as has been suggested, 
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that in some casea tho foreign body becomes coated with 
lymph, and thus encysted it has been isolated from the 
rest of the eye, and tlie primary irritation which its presence 
first excited having abated, it afterwards ceased to give 
any trouble. This explanation uiay be applicable to a few 
cases, hut it certainly is not to the majority, as I have 
seen chips of metal, small splinters of wood and of etone 
which have remained in the eye for many years without 
causing any irritation, and yet not the smallest film of 
lymph conld be detected on their surface. 

The following cases are examples of foreign bodies re- 
maining within the eye withont exciting any irritation. 

Case XLV. — Lodgement of a thorn itt the anteruyr chaviher 
of the eye far nearly Jive nioittfi^—No irriialion after the 
first feio days. 

Abraham S., set, 10 years, came under the care of Mr. 
Critchett at the Ophthalmic Hospital May 2, 1865, on 
account of an injury he had received to his left eye a fort- 
night before Christmas, nearly five months ago. He was 
running across a waJk t« the school when a proiecting 
bough of the hedge struck him in the left eye. His eye 
at once became very jiainful, and in a few days he found 
the sight of it dim. The pain in the eye ceased in 
two or three days, but the sight became worse, and about 
a month after the accident he co\ild not do more tlian 
discern shadows. During the last three or four weeks, he 
says, bis vision has materially improved. On examining 
the eye, the cause of all the symptoms he has sufiei'ed is 
manifest. At the time of the accident a thorn had pene- 
trated the cornea, and traversing the anterior chamber, the 
point of it became fixed in the lens, and in this position it 
has ever since remained. It caji now be seen, by lixiking 
sidtiwuys at the eye, stretehing across the anterior chamber. 



224 FOREIGN BODIES WITHIN THE KTE. 

with the base of the thorn gainst the inner surface of ihe 
cornea, and its apex stuck into the lens capsule as repre- 
sented in fig. 56. The lens had speedily become cata- 




ractous after the accident, but the soft lenticular matter 
had been in a great measure absorbed, and there now re- 
mains a piece of opaque capsule with some lens matter 
occupying the pupillary space. 

The eye is quiet, and in no way seema to resent the pre- 
sence of the foreign body. It might, however, slip from 
its site, and with its change of position excite an ophthal- 
mitis which might be destructive of the eye. Mr. Crit- 
chett therefore decided to remove it. 

Case XLVI.- — A fra-gvient of slmie lodged in the finterior 
chamber four years without producing any irritation. 
W. B., act. 54, applied to the Hospital, Aug. 2.'!, 1864, 
on account of a slight injxu-y he had the day previously 
received to the right eye. On esamining it, a large frag- 
ment of some foreign substance was seen lying on the iris 
at the lower and outer part. His story was that the foreign 
body withm the eye was tlie result of an old injury and 
gave him ]io trouble, and did not interfet-e with liia sight. 
Four years ago whilst striking a stone with a hammer a 
fragment of it flew off and struck tlie globe, and entered 
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tlie eye throuyh a small wound iu tlie coraea, tlie cicatrix 
of wliich was plainly visible. At first he suffered from the 
eye beiuy much inflamed, but after a few weeks it become 
quite quiet, and has remained so ever since. The iris acts 
well, except at the point on which the piece of atone rests, 
where it is perfectly motioidess, The vision is g;ood. 

In tlie Royal London Ophthalmic Hospital Reports, vol. 
i. p. Sti-i, Mr. Critchett relates the ftiUowLiig case of " a 
foreign body for sixteen years loose in the anterior 
chamber." 

Case XLVII. — " In June, 1856, a young farmer applied 
to me for advice under the following cireumatauces. Hu 
stated that whenever in reading or vmting he leant his 
head forward, he felt something glide along in Ilia left eje 
in such a way as to get in iront of his sight and obscure 
the object. On examining the eye, when the head was 
bent forward, a small piece of glass could be seen on the 
inner surface of the cornea, and as the head was raised 
it could be seen gradually to slip back, and to rest in the 
sulcus formed by the ciliary attachment of the iris and the 
sclerotic. When in that situation it became invisible, but 
could be made t« rest upon any part of the surface of the 
cornea by altering the position of the head. The hlatoiy 
given by the young man was as follows ;^About sixteen 
years previously he was amusing himself with a small glass 
toy, the object of which was to prodiice a slight exjilosion 
when held in a candle. He felt a small fragment of the 
glass strike his eye. This was followed by some slight 
inflammation, which speedily subsided, leaving the symp- 
toms above described. The eye had been subject from 
time to time to slight attacks of inflammation, and gene- 
i-ally felt weak ; thia, together with the dimness of vision, 
iiidiu'fd him tu seek relief. 



22t> FOREIGN BODIES WITHIN THE EYE. 

^' The patient haying been seated in a chair, a broad 
needle was passed into the anterior chamber close to the 
ciliary attachment of the iris, and the aqueous humour was 
allowed to flow out. The minute and transparent particle 
of glass was not seen, but it either escaped through the 
wound or became entangled in it, as it never occasioned 
any further inconvenience. 

" The eye.was examined more than a year afterwards ; it 
was perfectly healthy, and vision was good. Nothing had 
been seen or felt of the. foreign body since the operation." 

" The remarkable feature in this case would seem to be 
the residence of a foreign body in the eye for so many 
years, and in a constant state of movement, with such slight 
irritation, and with no injury to the organ." 

Treatment op Foreign Bodies within the Eye. — In aU 
cases of foreign body within the eye the treatment un- 
doubtedly is, if it can be seen and the removal of it is 
practicable, to take it away. But the object may be so 
placed that it can be seen, yet from its situation an attempt 
to remove it will incur a risk of loss of the eye, or from 
the difficulty of reaching it will probably fail : how then 
should we actl^ My answer to this is- - 

1 st. If it is creating much initatioii, endeavour to re- 
move it, as, though failure may be the result, yet a chance 
lias been afforded to the eye, which, had it been successful, 
might have saved it. An eye inflamed and painful from 
th(3 presence of a foreign body within it is certain to be 
ultimately destroyed ; an attempt therefore to rescue it is 
justifiable, notwithstanding it may be accompanied with a 
risk of immediate loss. As regards the patient it is really 
for his advantage, if the eye, so far as experience can 
tell us, is certain to be lost, that it should perish quickly 
and be renu^ved by the surj:,a^on, rather than be destroyed 
bv the slower but equally sure proees;< of a subacute in- 
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flammatioii, whieli may possibly involve the other eye in a 
aympathetii! oplithalmia, and thus greatly endanger its 
safety. 

2ud. If, however, tJie foreign body is creating little or 
no irritation, and there is a fair amount of viBion, and an 
attempt to remove it would greatly hazard the eye, it 
should be left alone ; bnt the patient should be either kept 
under constant observation, or be cautioned that as soon 
as any symptoms of irritation ahow themselves either in 
the injured or the sound eye, he must seek the aid of his 
surgeon. 

In all cases where the siu^on. deems it right to attempt 
the removal of a foreign body from vrithin the eye, he 
ought to have a discretionary power, that if he fail to find 
it, he may remove the globe whilst the patient is still 
under chloroform, if citai/tngianr.M render it advisable, 

Tlte part of the eye in which the foreign body ia 
lodged materially affects the difficulty and the danger of 
removing it. If it is a chip of metal or a small fragment 
of some other material lying oh ihe iria, it may often be 
easily reached with a pair of fine forceps through a small 
opening made in the cornea with a broad needle, and be 
drawn away. But if it is deeply buried in the tm, or there 
is any danger of dislodging it, or the iris is likely to be 
torn in the attempt to remove it, it ia best to make an 
opening in the margin of the cornea with a moderate-sized 
iridectomy knife, and, having introduced a pair of iris 
forceps through the wound, seize hold of the iris near 
the foreign body, and gently draw the portion of it on 
which the foreign body is lodged out of the eye, and cut 
it off with a pair of fine scissors. The case is almost avia 
to do well. 

If the foreign body is Itidijed in Die lent, an early attempt 
should be made to remove it while it can be seen, for the 
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lens having been injured will soon become cataractous, and 
then it will be hidden from view. Frequently patients do 
not present themselves until some days or weeks aAer the 
receipt of the injury, and by that time the lens lias become 
quite opaque. In such cases, if there is any evidence of 
there being a foreign body within the eye, it is well at 
once to extract the lens, as it may be buried within it ; but 
even if it is not found, the removal of the lens will dear 
the way for further treatment. In many cases where it is 
determined to remove a cloudy or opaque lens with the 
hope of finding a foreign body, it will be expedient to 
perform an iridectomy as 'a preliminary to the extraction 
'operation. More space will thus be given to work in, a 
larger field will be afforded for a visual examination, and 
the chance of bruising the iris will be much diminished ; 

I 

and as the excision of a piece of iris may be said to be 
almost devoid of danger, the safety of such an exploratory 
operation will be increased. 

Foreign bodies in the vitreous. — A foreign body may be 
lodged in the vitreous and remain there for a long period 
provided it does not exert any injurious pressure on any 
of the other parts witliin the eye. The danger is, that 
with the motions of th(^ eye its position may be shifted, 
and fallintr to the fundus may then excite a danjjerous 
oplitlialmitis. In a patient under the care of Mr. Bowman 
at the Ophthalmic Hospital the density of the vitreous ap- 
peared to support a i'ra<^m(nit of a <jfun-cap ^yhieh had been 
lodtred witliin the <^ye. The man was enera<j:e<Iin eharffinsr 
percussion caps w^tli the detonatin^r material, when one of 
them accidentally ex}>l()de(l, and a scale of the copper case 
penetrated the eye tliroujjfh the sclerotic and buried itself 
in the vitreous, but without wounding; the lens. ExaminiHl 
with the ophtha.linoscoj)e the piece of the percussion cap 
could be seen liun;^*' up as it were in the vitreous, and 
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moving alightly with each up anti down movement of 
the eye. The' vitre<jus seemed to exert a preservativ* 
influence over the foreign body, for the piece of copper cai 
maintained its lustre, and when seen many weeks after it 
had entered the eye, was still as bright as when it first 
penetrated. 

A very interesting case of a foreign body buried in the 
vitreous is related by Mr. Dixon in the Eoyal London 
Ophthalmic Hospital Reports, vol, i. p, 280, iu wliich he 
was not only able to detect it with the aid of the uphthal- 
raoBcope, but succeeded in removing it, and thns regained 
for the man a useful eye. 

The following is an abstract of his report of the case. 

Successful extractiojt of a foreign body from the vilretms 
chamber. — "James Perkins, a, cooper, aged 24, came to 
the Hospital December 2, 1858, half an hour after 
receiving an injury to the left eye. As he was knocking 
an iron hoop off a cask, the edge of the chisel broke, 
and a chip of metal flew off and struck the lid. A 
small vertical wound, a little above the margin of the left 
upper lid, marked the spot where the chip had pene- 
trated the skin. Oh everting the lid, I found a coire- 
sponding wound in the conjunctiva covering the tarsal 
cartilage. In the sclerotic, nearly on a level with the 
upper border of the cornea, and abont a line from its inner 
edge, was a small gaping wound, a line long, surrounded 
by a patch of blood effused beneath the conjunctiva. A 
minute vesicle of vitreous humour showed itself in the 
opening, ITie pupil was active, and the patient could read 
large type, but saw all objects t-hrough a slight mist. 

" I at once dilated the pupil with atropine, and examined 
the eye with tlie ophthalmoscope. At the upper and inner 
portion of the pupil wbb a clot of blood, behind the lens, 
hanging down from the wound and slightly waving ti^ and 
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fro in the vitreous. The rest of the humour was perfectly 
clear ; and as the cornea and lens were also quite trans- 
parent, I obtained a good view of the retina. Just below 
the optic neiTC I noticed a small rounded body, looking 
almost like a minute air-bubble ; and it appeared as if this 
globule were a portion of clear lymph, effiised around a 
foreign body which was assumed to have entered the eye. 
There was, however, no redness surrounding this little 
globtde ; and this absence of vascularity made me doubt 
that what I saw could really be lymph." 

The man was kept under observation, and the report 
states that " on December 6 the sight was less dim than on 
the patient's first visit, and he could read a good-sized type 
pretty easily. The sight continued to improve, and by the 
30th ail redness of the conjunctiva had disappeared ; the 
little wound in the sclerotic (a : fig. 57) presented a hardly 
traceable grey line; there was no intolerance of light." 

At a subsequent examination of the eye Mr. Dixon 
states that " at a sudden turn of the globe there started 
from behind the inner portion of the iris an oblong black 
body, which was instantly recognised as a chip of metal. 
It was entangled in a few thread-like remains of clot, which 
kept it suspended in the vitreous humour, and allowed it 
to move fi*eely backwards and forwards, while its move- 
ments outwards were checked by the body of the lens." 
Mr. Dixon determined to remove it ; but as he found that 
the foreign body sank backwards and disappeared when 
the patient was lying down, lie says " I gave up the inten- 
tion of using chloroform, which would have rendered the 
recumbent position necessarj-." 

" The patient being seated in a chair close to a window, 
I stood behind him ; the lids were separated with a spring 
speculum, and I fixed the globe by nipping up a fold of 
conjunctiva just above the cornea. Then I thrust a 
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Jaeger's lance kiiil'e through the coata of the eye at b. 
directing the point of the instrument backwards to avoid 
wounding tlie leiis. Having witlidravni the 1'*"^- '"• 
knife, I passed in a foreepa, invented by "^/^^^-^ 
AssaJini for catching the iris in his opera- ( f Jj 
tion for artificiaJ pupil, which opens when ■, ^^ — ^ 
one of the branches is presBed, and closeB 
again by means of a spring when the preasiu^ is re- 
laxed. I could obtain but a dim view of the foreign 
body, for it was by no means brilliant, and only now and 
then glanced indistinctly as the light fell upon it. After 
two ineffectual graaps, I was so fortunate as to catch it 
by one end and draw it out. The lids were immediately 
closed with plast'Cr, and cold mgs applied for a short time. 
The foreign body proved to be part of the edge of a 
chisel : it was about the t«nth of an inch long, and weighed 
a quarter of a grain." 

" On examining the eye on January 6, 1 foimd the pupil 
circular and its area clear. The patient could read the 
large type on his bed ticket. The wound b made at the 
operation had drawn together. There was, of course, a 
small quantity of blood extravaBated beneath the conjunc- 
tiva, but very little increased vascularity of that membrane. 

" Jatiuari/ 13. — The pupil to-day had recovered from the 
effects of the atropine, and was round and contractile- 
There was no intolerance of light, and the patient could 
read a pica type. The lena was perfectly clear," From 
this date the patient continued to improve. 

A foreign body within the eye eu*pecled, but lUil aelually 
geen, — All the evidence we can collect may be in favour of 
there being a foreign body within the eye, yet if we cannot 
see it, and we have no reason to believe that it is buried 
within the lena, we must wait for symptoms, and treat 
them a^ they arise. Leeches to the temple and soothing 
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applications to the eye should be ordered. A warm 
fomentation of belladonna is very grateful, and may be 
used frequently ; or if cold is preferred, a belladonna lotion 
may be applied to the eye by keeping a fold of linen wet 
with it laid over the closed lids. The progress of the ease 
will as a rule quickly determine whether there is a foreign 
body within the eye, although, as I have already shown, 
in some exceptional instances the foreign body excites but 
little if any irritation. 

The symptoms which strongly favour the presumption 
that a foreign body is within the eye when a careful ex- 
amination fails to detect it, are — 

I. An increase or a continuance of the inflammation 
primarily excited by the injury in spite of aU the remedial 
agents which may have been used to arrest it. 

n. If the first inflammatory symptoms have subsided, • 
the continuance of a subacute choroido-iritis or choroido- 
retinitis uninfluenced by proper local and constitutional 
treatment. 

III. The non-union of the corneal wound, when the 
eomea has been the part of the eye involved in the in- 
jurj ; or the only partial closure of the wound, leaving a 
fistula, through which there is a constant drain of the 
aqueous, causing the iris to lie in contact ^vitli the cornea. 

rV. Severe and continued pain in the eye, unpropor- 
tioned to the apparent existing inflammation, and unalle- 
viated by the ordinary local applications and medicines. 

In every case where the eye is destroyed for visual pur- 
poses by the inflammation induced by a penetrating wound, 
and there is reason to believe that a foreign body is lodged 
within it, the only treatment to be adopted is to excise it. 
It has ceased to be an organ of vision, and at some future 
period it may, and very probably will, become a source of 
much danger to the sound eye. 
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In the two I'otlowing cases the eyes were destroyed by 
large fragments of metal having been lodged withiu them. 
AJthongh in each ease the foreign body was very large, 
yet in neither was the evidence at the time of the accident 
conclusive that it had entered the eye. 

Case XLVHI. — A largepiece of iron, thefragmetd of a rivet, 

lodged in the eye, followed bi/ aloughijtg of the fornea — 

Esteision of the eye, 

Joseph M,, let. 26, a boiJer-m aker, came under my care 
at the -Ophthalmic Hospital November 27, 186-1, ou ac- 
count of an injury he had received a few hours previously 
to the right eye. Whilst cutting a cold rivet, a fragment of 
it flew off and struck the right upper lid, making a vertical 
cut a quarter of an inch in length, wMch extended through * 
its cartilaginous border, and inflicted on the eye a vertical 
wound, involving the upper two thirds of the cornea, and 
running the eighth of an inch through the sclerotic inti- 
the ciliary i-egion. The patient waa first seen by the house 
surgeon, who brought the .edges of the wound together 
with a fine pin and twist«d Buture, and closing the lid, 
applied over it a cotton-wool compress and bandage, and 
ordered two leeches to the temple. The man had an im- 
pression that the piece of iron which struck his eye was a 
large fragment, judging from tke surface of the rivet from 
which it had been splint<;red, and concluded that after in- 
flicting the wound it had glanced off. 

Three days after the injury there was great chemoais of 
tlie conjunctiva ; the cornea looked steamy and opaque, but 
the eye was not very painful ; the large wound of the globe 
had not cloeed, and the continued escape of aqueous kept 
the eye quite soft. The needles were removed, as the 
edges of the lid had perfectly united. 

Deeember 3. — The eye has progressed very imfavour- 
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ably ; the cornea has sloughed. I strongly advised the 
man to have the eye removed, as it was now useless, and 
it was also very probable that a chip of metal was buried 
in the globe which might be the cause of great suffering 
and annoyance hereafter. 

December 7. — I removed the globe, and afterwards, on 

making a section of it, the following was 

Fio. 58. found : Extensive hsemorrhage had taken 

place between the choroid and retina, the 

latter being completely detached, except 

at one part of the ftuidus, where, lying 

upon it and embedded in a mass of lymph, was a large 

fragment of iron, of the shape and size represented in the 

wood-cut. 

The man did well, and in four days left the HospitaL 

Case XLIX. — Lodgement of a large piece of iron within the 
eye for eight months^ followed by complete loss of sight, 
shrinking of the globe, and constant pain. 

J. L., set. 40, applied to the Middlesex Hospital on 
Sept. 6, 1866, for admission as an in-patient. He stated 
that eight months ago he was engaged cutting a cold rivet, 
when a piece of the chisel flew off, and striking the 
left ujiper lid, passed through it and wounded the eye. 
He has been under treatment ever since. All sight was 
lost immediately after the accident. He has suffered con- 
stant pain in the eye, and it is now so severe that he is 
unable to do any work. As he can obtain no relief from 
medicines, he has come up from Sunderland for the sole 
purpose of having the eye removed. 

State on admission. — The eye was red and irritable ; 
painful to the touch ; its tension diminished to — T 2, and 
shrunken about one third. The pupillary space was occu- 
})ied by opaque capsule, to which tlie margin of the pupil 
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Fin, fin. 



was adherent. The inoremente cf the eje were verj' limitinl. 
The right or vminjiired eye was now beginnui^ to trouble 
him. It felt weak and gritty, and would not face the light. 
From these Bymptoms I waa induced to believe that there 
was a foreign body within the eye. I therefore at once 
acceded to the man's request and excised the globe. 

Pig. 69 ia a good representation of the eye after its re- 
moval. It was somewhat flat- 
tened and soft, and prqjecting 
from the sclerotic some distance 
from the ont«r side of the cornea i 
vrafl the laj^ piece of iron whi«h ' 
is well shown in the drawing. The 
piece of iron could be felt extend- 
ing vrithin the eye to a point below the level of the centre 
of tlie lower margin of the cornea. 

On September 18 the patient left the Hospital, feeling 
quite well, and relieved of all pain. 

In this patient three important points are illustrated. 

Ist. The non-subsidence of the irritation originally pro- 
duced by the injury. Eight months after the accident and 
stiU the eye was inflamed. 

2ad. The constant pain — pain so severe as to prevent 
his working, and to make him desire that the eye should 
be removed. 

■'Jrd. The commencement of sj-mpathetic symptoms in 
the sound eye. 

Any one of these symptoms might be induced by other 
causes ; but the existence of all three in one patient, 
coupled with the history of the accident, are so many links 
in a strong chain of evidence in favour of a foreign body 
being lodged within the eye. 
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CHAPTER VII. 

TBAUMATIC ' INTRAOCULAR HEMORRHAGE AND EUPTITRE OF 

THE GLOBE. 

TRAUMATIC INTRAOCULAK HAIMORRUAUE I DEFINITION OF — DITISIOX INTO 
ANTERIOR AND POSTERIOR INTRAOCULAR liLliMORRHAOB — IL£MOHBHAaK 
INTO THE ANTERIOR CHAMBER t CAUSES, PROONOSIS, AND TREATMENT OF I 
CASES OF — DEEP OR POSTERIOR INTRAOCULAR HEMORRHAGE : FIBST, 
BETWEEN CHOROID AND RETINA, CASKS OF; SECOND, BETWEEN 
CHOROID AND SCLEROTIC, CASK^ OF; THIRD, HAEMORRHAGE INTO THE 
VITREOUS, CASES OF — PROGNOSIS AND TREATMENT OF DEEP OR 
POSTERIOR INTRAOCULAR UiKMORRHAGE — RUPTURE OF THR GLOBE, 
CAUSES OF — USUAL SKAT OF THE RUPTURE, PROGNOSIS AND TREATMENT OF 
— CASES OF RUPTURED GLOBE — OPERATION FOR EXaSION OF THE OLOBB— 
DIRECTIONS FOR WEARING AN ARTIFICIAL EYE. 

Traumatic Intraocular Haemorrhage must be clearly 
distinguished from those haemorrhages within the eye 
which are so commonly associated with, but secondary to, 
some special disease, or from that which is seen occasion- 
ally in patients who, without siifteriiig from any actual 
disease, have manifestly a i)eculiar ha^morrhagic diathesis. 
It is dependent solely on an injury causing rupture of the 
vessels of one or more of the vascular coats of the eye, 
and a consequent effusion of blood. It may occur either 
ivith or with out rupture of the external coats of the eye. 
For convenience of description, and also with reference 
to the severity of the results, intraoinilar haniiorrhage may 
be divided into anterior and posterior ha}morrhage. 

Anterior intraocular liamorrhage is the eftusion of blood 
from the more superficial structures of the eye into the 
chambers anterior to the crvstalline lens. It is ofenerallv 
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induced by a leas severe iujiiry than that wKich gives rise to 
the deep or posterior liEemorrhage, and its results are far 
less detriment-al to the eye. 

Although hfemorrhage within the eye is ver^ frequently 
limited to the chambers anterior to the lens, yet aiit«rior 
hieinoiThage is alad very often associated with the deep or 
posterior form. 

Anterior hesmorrhage may take place from an mjury to 
the iris or the ciliary processes 5 it may be confined solely 
to the anterior chamber, or the posterior chamber between 
the iris and the lens may also be occupied by the clot. 
Thus, if the bleeding commence from the ciliary pro- 
eessea, the blood nsnally trickles through the pupil, and 
occupies more or less of the anterior as well as the posterior 
chamber. 

Bleeding into the vitreous humour may and frequently 
does happen from a laceration of the ciliary processes ; but 
this is a more severe injury, and at present we are only 
considering the anterior form of htemorrhage. 

H^MOEEHAOE INTO THE Anterioe Csaubeb. — This is 
the most common form of intraocular hsemorrhage, and at 
the same time the least severe. It may vary in extent 
from a few drops of blood to a quantity sutiicient to fill 
both the anterior and the posterior chambers. Generally, 
however, when the bleeding arises from an injury to the 
vessels of the iris, it is confined to tlie anterior chamber; 
for, as the blood flows, the iris is pushed backwards to- 
wards the lens, and the blood, rapitUy coagulating, does 
not pass through the pupil into the posterior chamber, 
even though the bBsmorrhage be sufficient to form a clot 
large enough to fill the whole of the anterior space. This, 
however, is not usually the case when the ha?morrhago 
oeciirs from the ciliary processes : for the ant<?rior chamber 
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of the eye is so much larger than the posterior, that iht 
tlood BOOH finds its waj- through the pupil, and grai-itate* 
to the bottom of the space in front of the iris. 

The most usual causes of htcmorrhage into the anterior 
chamber are either rupture of one or more of the wiper- 
iicial vessels of the iris, or a distinct laceration of its stinc- 
ture ; or a detachment of a portion of the iris fi*om bt 
ciliary circumference (corediaJyaia). The blood, as it is 
effused from the lacerated vesaels of the iria, sinks at once 
to the bottom of the anterior chamber, quickly coag-nlatec, 
and, if not much in quantity, may be seen as a, small clot 
occupying its lower part, and moulded as it were to it. If. 
however, the bleeding be more severe, the whole anterior 
chamber may be tilled with one large coagulum, which will 
entirely occlude the pupil and iria. This more extenaJTe 
hfemorrhage is usually owing to a detachment of the iri» 
from its cUiaxy border, when, on account of the number 
of vessels necessarily torn throngh, and also of thfiff 
lai^er aize, the quantity of blood which is poured oat ift 
considerable. 

Prognosie, — If the patient is firat seen within a few 
hours, or even on the day following the injury, the clot of 
bloud in the anterior chamber, according to its size, will 
mask more or less the immediate cause of the hfemurrliage. 
But after a few days, when the blood has been absorbed a 
rent in the iris, or a eeparation of it from its eiliar\- con- 
nexion, will usually indicate the site from which the blood 
has been efi'uaed. Occasionally the cause of the luemor- 
rbage has been a simple rupture of aome siiperficial vessel 
of the iria, in which case the interval of time necessary for 
the abaorption of the blood will probably have obliterated 
nearly all trace of the injury. 

If, on examination, the injury is found to be limited t« 
. detittchiuent or to h laceration of the iiis. and none of 
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the deeper paxts are involved, and there is no rupture of 
the external coats of the eye, the prognoBis is favourable : 
and this even though the detachment of the iris from its 
circumferential margiii he as much as one-sixth or even 
one-fourth of its entire extent. But if, in addition to the 
laceration or detachment of the iris, there is a woimd of 
, the sclerotic or cornea, the danger of the injury is greatly 
increased, aJid the prognosis is much more unfavourable. 

The bleeding from a coredialysis, or separation of the 
iris from its ciliary border, is generally extensive, even 
though the detachment is amaH ; and it often goes on 
until the anterior chamber is filled with blood, when the 
clot seems to arrest the continuance of the flow by pressing 
on the vessels from which it ia being etf'used. Shortly 
after the injury, it is very probable that the eye may be- 
come inflamed and painful, partly from the contusion which 
all the tissues of the eye must have sulFered from the blow, 
and partly also from the special injury to the iris itself. 
If, however, the external coats of the eye have been unin- 
jiu^d or but slightly contused, and the haemorrhage is 
limited to the anterior chamber, the prognosis will be 
favourable. 

The clot of blood in the anterior chamber will be first 
macerated by the aqueous humour, and then become 
rapidly absorbed ; and in from three to eight days after 
the accident, according to the quantity of blood effused, 
sufficient progress will have been made to allow the sur- 
geon, by a visual examination, to ascertain the exact ex- 
tent of the injury. For a long but variable time after the 
clot has disappeared, the iris presents a greenish appear- 
ance, owing to the aqueous having become stained a little 
yellow from the blood ; but this idtimately disappears ; 
and, although a rent in the iris or a rorcdialysis remains, 
yet the patient muy have a good uscfid eye. Tlie separa- 
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tion of the iris from its ciliary attacliinent may be so ex- 
tensive as to form another pupil, through wliichy by an 
examination with the ophthalmoscope, the filiidas of the 
•eye may be clearly seen ; still, if the posterior parts of the 
eye are sound, good single vision will remain : the second 
image which wiU be formed on the retina will not be ap- 
preciated. A good illustration of this fact is recorded in 
Case XXIV., p. 121. 

Treatment, — When the haemorrhage is confined to the 
anterior chamber, and there is no rupture of any of the 
external tunics of the eye, the case, generally does well. 
In this, as indeed in all cases of injury, rest to the eyes is 
essential : all work should for a time be forbidden, and the 
eyes should be shaded from strong light. If the anterior 
chamber is occupied by a large clot of blood, great care 
for the first few days after the injury must be taken of the 
eye, as, until it has been absorbed or nearly so, a correct 
diagnosis cannot be arrived at. As the cause of the 
hsemorrhage is always some violence, it is reasonable to 
anticipate some contusion ; and to guard against any un- 
toward after-results, such as iritis or ophthalmitis, it is a 
wise precaution to apply two or more leeches to the temple ; 
and. if the eye should continue painful, to repeat them in 
twenty-four or tliirty-six hours. <>old applications are the 
best suited, and afford tlie most comfort to the eye. A 
double^ fold of linen, wet with cold water, may be laid over 
the eye, and kei)t in its place with a single turn of a light 
roller, and moistened from time to time with a little fresh 
water from a sponge ; or, if the eye be painful, a cold 
lotion of belladonna maybe used in the place of the water- 
dressing. 

A moderate diet and a limited amount of stimulants 
should be enjoined, as placino* the patient in a condition 
favourable to recovery : and the l><>\vels, if necessarv, 
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should be acted on with soin« gentle purgative. The 
administration of inereurj is not uecessaiy, aaid will do 
harm ; it will not promote absorption, but will depress the 
patient. 

The treatment formerly recommended, of punetiiriiig the 
anterior chamber to let the blood escape, is wrong both in 
theory and practice. The object of the puncture is to let 
the blood escape ; but this it must generally fail to do, a^ 
the blood, within a few minutes after its eftijsion, forms a 
cougulum, and will not run from the eye through an in- 
cision in the cornea. Even if the eye co\iId be seen by the 
surgeon immediately after the infiictiou of the injury, and 
before the blood had coagulated, still the treatment would 
be prejudicial, as it is not the presence of the blood in the 
anterior cliajnber which is likely to give rise to untoward 
symptoms, but the contusion or laceration of the iris whicli 
has produced it. The mere removal of the blood will 
not benefit the eye, whilst the attempt to do so may 
injure it. 

Cake L. — Hoymarrhage into tlte anterior chamber frum a- 
bimo on the eye with the frayment of a i-ii'd. 

Francis P., ait. 31. a shipwright, came to the Hospital 
on the morning of June 27, 1865, having, about four 
hours previously, met witJi au injury to the left eye, 
Whilst cutting a cold rivet, a fragment, about one-fourth 
of an inch in size, flew oft' and struck the eye. On ex- 
amination, the lower half of the anterior chamber was 
seen to be occupied by a clot of blood. Tlie eye was 
red ; but there was no abrasion of the cornea, or wound of 
the conjunctiva. Tlie upper border of the pupil could bi? 
seen, but the lower half of it was concealed by the blood. 
He wits oi-dered fifteen grains of purgative iKiwtler iit bed- 
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time ; and to apply a fold of liuen, wet with the belladonna 
lotion, over the eye. 

June 30. — The blood was nearly absorbed. The pnpil 
eonld be seen widely and evenly dilated. There waa no 
pain in the eye. He was ordered to continue the lotion. 

July 4. — The blood was now absorbed, and the eye free 
from all pain. No detachment of the iris from its ciliary 
border could be seen. 

It is probable, in this case, that the hajmorrhage was 
caused by the rupture of some small vessels near the greater 
circumference of the iris, but that there was no absolute 
separation or coredialysis. 

The man ceased his attendance as an out-patient, hav- 
ing fully recovered the use of his eye. 

Case LI. — Hoemorrhage into the anterior chanibery follow^ 

ing a blow on the eye, 

William N., oet. 34, a shipwright, came to the Hospital 
on January 18, 18G4. He stated that on the previous 
evoninj^, whilst strikinf^ a rivet, a fragment of the size of 
a pea flew off and struck the eye. 

State on adviission. — At the lower and inner margin of 
the cornea there was a small jngged abrasion ; and cor- 
responding with it was a small ch)t of blood lying at the 
bottom of the anterior chamber, and resting, against 
the iris, but not of sufficient size to reach tlie pupil. 
The upper half of the pupil acted well and rapidly ; but 
the lower half was quite stationary, and unacted on by the 
stimulus of light. The sight was slightly dim. He was 
ordered two leeches to the temple, and a belladonna lotion 
to the eye. 

Jan, 22. — All the blood was absorbed. The eye was 
quiet and free from pain. 
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J(in. 23. — The eye wa* now well, and tlie patieut was 
(liBcharged. 

Jn this patient, the harmorrhage probably took place 
from a rupture of oue or more of the vesaela of the iris at 
its ciliary circumference. The temporary paralysis of the 
lower portion of the iris was due either to the pressure of 
the blood-clot, or to some contusion of the ciliary nerves 
which supply its inferior border. 



Deep oa Postbeior Tkaumatic HjEmoeehaoe, as it is 
commonly called to distinguish it from the hajmorrliage of 
the more superficial structures into the part of tlie eye 
anterior to tie lene, may 'occur— 

1 . Between the choroid and retina ; 

2. Between the choroid and sclerotic. 

3. Hemorrhage may take place into the vitreous humour. 
In the first tlie retlua is separated by the clot from the 

choroid ; whilst in the second the choroid is detached from 
the sclerotic. Both forms may, however, be present in 
the same eye, when the hEeraorrhage is caused by great 
violence. 

In considering the first two forms of hicmorrhage, it is a 
fact of pathological interest to notice, that, though both 
may and oflen do occur together in the same eye after a 
severe injury, yet there are special circumstances which 
may cause the one kind of hemorrhage to predominate 
over the other, and even the one to take place independ- 
ently of the other. It mnat, however, be remembered 
that, in many cases of rupture of the globe, in which pos- 
terior hajmorrhage almost invariably occurs, the primary 
injury is so severe that all the va,scular tissues of the eye 
ai'e included in It, and lucmorrhage from each at once 
ensues. 
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1. HEMORRHAGE BETWEEN THE CHOROID AND ReTIKA.— 

This may take place either with or ivithmit rupture of the 
external tunics of the eye. It is generally caused by blows 
with the fist or from some large foreign body, or by 
striking the eye in a fall against a projecting object. The 
effusion of blood may be limited to a small clot, or it may 
be so extensive as at once to entirely destroy the eye for 
all visual purposes. The severity of the injury is very 
greatly increased when it is accompanied with a rupture 
of the sclerotic or cornea. 

When posterior haemorrhage is due to a blow on 4 
previously healthy eye, the extenml coats of the eye not har- 
hig been nipturedy I have generally fomid that the principal 
haemorrhage is bet>veen the choroid and retina. The blood 
has been effused from the anterior surface of the choroid, 
and has caused a separation of the retina from it, in some 
cases only partially, in others to its entire extent, from the 
entrance of the optic nerve as far forwards as the ora 
sorrata. In the severe cases there may be some ha?mor- 
rhage between the choroid and sclerotic, and small scat- 
tered clots may be seen ; but, as a rule, this is not its chief 
seat, for the i^rincipiil elFusion is between th*.» choroid and 
the retina. In oeea^ional cases instead of the retina beinc: 
much detached from the choroid when hteniorrhage takes 
place between tliese structures, the blood bursts through 
the retina, and, if only small in quantity, forms a clot 
which will be often seen Ivinu: on tlie retina ; or, if the 
bleedinj:): be more extensive, it may f<.>rce its wav throujrh 
tlie livaloid, and become extravasated into tlie vitre<ui8 
humour. 

In cases where the posterior lia'uiorrliai^e is associateil 
wit It ru lit lire, of the crirrnal confix <f the eye^ we seldom, if 
ever. Hud that tlie bleedinrr has been limited to between the 
choroid and retina, but that it has taken ])lace to a i^renter 
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or leas extent from different points oi' all the vascular 
tissues of the eye which have been involved in the injury. 
As there is usuBlly an escape of some vitreous at the time of 
the accident, it is an interesting question to decide whether 
the hsemorrhage so frequently met with between the choroid 
and retina is due to a direct rupture of the choroidal vessels 
from the blow ; or whether a primary separation of the 
retina from the choroid may have been occasioned by the 
sudden loss of vitreous, and the liaBmorrbage is consequent 
on, but secondary to this detacbment ? I believe that, in 
nearly every case, it will be found that the hicmorrhage is 
due solely to a direct rupture of the choroidal vessels, and 
that the separation of the retina is brought about by the 
blood being poured out between it and the choroid. 

In examining carefully into the history of these cases, 
we find that although, in many of the eyes which had been 
ruptured, the lens and a certain amount of vitreous had 
escaped through the wound, yet that the loss of vitreous 
was small at the time of the accident, and certainly not 
sufficient in a henUhy eye to produce a detachment of the 
retina. In some of the eases of ruptured eyes which have 
come under my care, I am sure that the great bulk of the 
vitreous which had been lost did not escape at the time 
of the iiiiiictioa of the injury, but had di-ained away after- 
wards from tlie pressure of the increasing blood-clot behind 
the retina squeezing it out of the eye as it occupied itself 
the vitreous space. 

The following case is an example of a limited hfemor- 
rhage between the choroid and retina. Tlie structure of 
the retina had been torn tltrough ; and the remains of, and 
the site occupibd by, the blood-clot were still easily seen 
by the ophthalmoscope ten montbs after the receipt of the 
injury. 
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Case LII. — Blow o?i the eye ten months pretriously — 
Limited haemorrhage between the choroid and retina — Rent 
of the retina immediately in front of the clot. 

Wm. R., set. 39, a sailor, came to the Hospital fix)in Sun- 
derland on July 1 2, 1865. He stated that, ten months ago, he 
had received an injury to the right eye.. One day, whilst on 
board ship, his foot slipped, and in his fall he struck the 
right eye against one of the stanchions of the ship. The 
eye had now recovered from the injur}', but his sight was 
very much impaired. In the immediate axis of vision he 
was blind ; but by turning the eye either way, so as to look 
laterally, he was able to read letters of No. 16 of Jaeger. 
When he looked straight at an object, he was unable to see 
it ; but he could discern bodies on either side of it. 

On examination with the ophthalmosc9pe,the cause of his 
defect of sight was manifest. In the immediate neighbour- 
hood of the yellow spot, and almost in the axis of vision, 
there was seen a small rent in the retina, the edges of which 
could be distinctly made out ; and lying upon what now 
represented the choroid in this site was a black deposit, 
evidently either the remains of a blood-elot Avitli some 
pi^nuent, or else a deposition of i)igiiient, which had taken 
i^lace either duriiiji; or since the absc)r2>ti()ii of the clot. 

In many instances, where luemon-hage between tlie 
choroid and retina has followed as the result of an accident, 
and the structures in the front of the ey(3 are still clear, 
and not masked by any anterior bleeding, a diagnosis of 
the extent of the injur}' and of the seat of the haemorrhage 
may be made with the ophthalmoscope. The red clot may 
be seen at the fundus of the eye, bulging forward the 
retina ; and oftentimes a careful t?xannnation will detect 
the retinal vessels ruimin^' over its surface. The foUowiiiir 
case is an illustration. 
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Case LTII. — I/i/mited hcBmorrha.ge betiveen the eitoroiil and 

reluia,/rom a blow wilh a piec£ of a rivet; the blood-cht 

being clearly seen bij the ophthalmoscope a few hours after 

the accident, 

James B., a boiler-maker, came to tiie Hospital on 
September 9, 1865, on account of an injury he had that 
morning receiveJ to the right eye. Whilst engaged in 
striting a bolt, a piece of iron flew off and struck hia right 
eye. On the nasal side of the cornea there was consider- 
able eeehymosis of the eonjunctiva. The pupil was 
slightly more dilated than that in the other eye, but, 
within a limited range, acted sharply. A portion of the 
field of vision on the outer side was quite destroyed. 
The anterior chamber and the humours of the eye were 
clear. ^ 

Examined with the ophthahnoaeope, a blood-clot was 
seen at the upper and inner part of the eye, behind the 
lens, and bulging into the vitreous body. Another smaller 
clot was also seen on the same side, but nearer the fundus 
of the eye. The htemorrhage was probably between the 
choroid and the retina, bulging the retina forwards. The 
outline of the clots was evenly defined. 

This man continued for nearly live weeks imder treat- 
ment. When last seen, the eeehymosis of the coujunctiTa 
had quite disappeared, and all the blood within the eye 
hi&I been absorbed ; but the sight had in noway improved. 
There was a detachment of the retina on the inner side ; 
and the outer part of the Held of vision was quite 
destroyed. 

From the frequent opportunities I have had of examining 
eyes which had been removed on account of their complete 
loas from deep intra-ocular liaimorrhuge, and iJi many casoa 
accompanied with mure ur less extensive rupture of their 
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external coats, I am satisfied that though the seat and 
extent of the hsemorrhage are greatly determined by the 
nature of the injury, yet they are also much influenced by 
the soundness of the eye at the time of its infliction. 

The following very interesting case of traumatic hsemor- 
rhage occurring first between the choroid and retina^ and 
afterwards between the choroid and sclerotic in the same 
eye, but at different times and under different circnm- 
stances, is an example of what I have just stated. 

The eye, at the time of the original injury, was healthy ; 
and hflemorrhage undoubtedly occurred between the choroid 
and the retina from a direct rupture of the anterior choroidal 
vessels. Nine months after the injury the patient came 
under my care. The eye was then quite blind, and exces- 
sively painful, and there was a large ciliary staphyloma. I 
excised the eye ; and, during the operation, the staphylo- 
matous portion either gave way or was accidentally pricked 
by the scissors, when some fluid vitreous at once escaped. 
On examining the eye afterwards, an old blood-clot was 
seen between the choroid and retina ; but recent haemor- 
rhage had taken place during the operation between the 
choroid and sclerotic, caused by tlie sudden withdrawal of 
vitreous from an eye in an unbound state. 

Case LIV. — Susannah W., let. 40, was axlmitted into 
the Hospital on May 22, 1865. She stated that, at the 
beginning of last September, slie accidentally ran in the 
dark against the door, striking, she thought, the left 
temple, and inflicting a wound close to the outer edge of 
the orbit. For the first two months after the injury 
she did not appear to have had very much pain. Since 
last January she had suffered from pain in that eye, and 
duriuGf the last throe months it had at times been very 
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intense. It was on account of the pain that she cmaie to 
the Hospital, as the eye waa quite blind. 

State on admiegion. — The shape of the eye was altered in 
form. Along the upper portion of the ciliary region, behind 
the upper margin of the cornea, tut in front of the insertion 
of the superior rectus muscle, was a lai-ge atapbylomatous 
bulge, which had to the touch a sense of solidity. It ex- 
tended laterally almost as far aa the upper edge of the 
insertions of the external and internal recti muscles. The 
eye was quite blind ; and the bulging, she said, was rapidly- 
increasing. I recommended the removal of the eye ; and 
she at once consented, on account of the great pain from 
which she was then suffering. During the operation the 
staphylomatous portion of the eye was either pricted by 
the point of the scissors, or from some other accidental 
cause it gave way, and a portion of the semifliud vitreous 
escaped, 

Oq making a section of the eye after its removal, the 
great bulging of the upper part of the ciliary region was 
seen to be entirely due to a deposition of lymph, nearly 
thi'ee-eighths of an inch in depth, at the moat prominent 
part. It appeared as if tlie acJerotic had been raptured, 
but perhaps not throughout the entire thickness of its 
structnre ; and that the film of- tissue which had held 
externally its edges together had yielded before the pressure 
from within, and become staphylomatous; but that, aa 
it bulged, lymph had been effused, which increased in 
quantity as the staphyloma increased in size. The retina 
was seen detached ft\>m the choroid throughout its en- 
tire extent by the remains of an old blood-clot ; and tho 
choroid was completely separated from the sclerotic by 
fluid blood, evidently recently effused. It was clear that 
the hemorrhage between the choroid and sclerotic had 
taken place during the operation, and was consequent on 
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the giving way of the staphylomatous bulge, and the sudden 
escape of vitreous in an unhealthy eye. The vitreous 
which remained was semifluid. 

2. HiEMOBBHAGE BETWEEN THE ChOBOID AND SCLEBOTIC. 

— This form of traumatic hcemorrhage, when itoccurs singly 
— that is to say, uncomplicated with haemorrhage in any 
other part of the eye — is most commonly produced by an 
escape of the lens and a sudden loss of vitreous through 
a wound in an unJiealthy eye; thus withdrawing unex- 
pectedly the support which the choroid and retina had 
deiived from these structures when, in their entirety, they 
occupied their normal position within the eye. 

In a normal and healthy eye^ the lens and a large amount 
of vitreous humour may be lost through a wound of its 
external coats, without exerting any very unfavourable 
influence on the retina or the choroidal vessels. We wit- 
ness occasionally this fact in the operation for the extrac- 
tion of cataract, when, cither tlirough some fault on the 
part of the patient in not properly restraining his emotions, 
or some accidental circumstance in connection with the 
operation, an escape of vitreous follows the removal of the 
lens ; yet, notwithstandinjjf this, a good and permanently 
useful eye results. 

In a perfectly healthy eye, the vitreous is thick and 
tenacious ; it« viscidity bein<^, as Mr. Bowman has shown, 
most conspicuous in its uutcr or circumferential part, 
where, the hyaloid only intenening, it is in contact with 
the retina ; whilst its inner portion, towards the centre of 
the globe, is of a thinner consistence. When a small 
quantity of vitreous in such an eye is lost, the anterior 
segment of the globe only is much afiected by it ; and the 
cornea and adjoining sclerotic, being rendered liaccid, fall 
inwards, whilst the pcjsterior curve of the eye is but little 
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altered in shape. If a greater quantity of vitreous be lost, 
the more fluid portion, or that towiirds the centre of the 
eye, will escape before the more YiHcid outer part is inter- 
fered with, A thick coating of healthy viti-eous will, 
therefore, still be in contact with the retina, to main- 
tain it in situ; so that,, even if sufficient vitreous has 
escaped to cause a teuiporary folding in of the sclerotic 
posteriorly, yet no detachment of the retina from the 
choroid, or choroid from the sclerotic, will follow ; for the 
choroidal vessels will still receive support ailequate to 
prevent their undue distension, until the place of the lost 
vitreous is supplied with aqueous humour, and the shape 
of the eye restored. 

In (Ml, uiisomid eye, traumatic htemorrhage between the 
choroid and sclerotic is very liable to occur. From chronic 
disease, and the repeated increased vascularity of the eye 
consequent on it, the choroidal vessels have lost more or 
less of their proper tone ; and their walls, either weakened 
by recurrent distension, or from some deprivation of the ' 
nervous influence of the sympathetic filaments which 
preside over them, become easily, and on the slightest 
irritation unduly injected. In such eyes, the loss of the 
lenfi, or of a portion of the vitreous, by diminishing the 
pressure on the choroidal vessela counter to the force of 
the impulse of the blood within them, will induce a sudden 
distension and yielding of their coats, which frequently 
ends in rupture, and haimorrhage ensues between the 
choroid and sclerotic. 

An increased or glaucomatous tension of the globe is 
the moat frequent predisposing cause of this form of 
hitmorrhagej and varying in intensity, is frequently as- 
sociated with chronic disease of the eye. It is not then a 
primary aSectiou, but is secondary to some pi-eexistiug 
disease, and is often the pt-ecuisor of a later and even 
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rnore unfavourable condition — that of a softening, or 
mimis tension of the globe. If such an eye, with its 
tension above the normal range, from whatever cause it 
may have been produced, receive a wound, and a loss of 
the lens or vitreous follow, haemorrhage between the 
choroid and sclerotic is almost certain to ensue ; the already 
distended choroidal vessels are incapable of much further 
distension, and, on the withdrawal of a portion of their an- 
terior support, yield before the pressure of the blood within 
them, and give way. 

It is this form of haemorrhage which occasionally occnrs 
after an operation for the removal of a cataractous lens 
from an unsound eye ; indeed, it is almost certain to happen, 
if there be an increased or glaucomatous tension of the 
eye at the time of operating. In such cases, the haemor- 
rhage takes place from the posterior surface of the choroid, 
detaching, sometimes partially, but generally completely, 
the choroid from the sclerotic, and, forming a large blood- 
clot, pushes in front of it the choroid and retina, and ex- 
trudes more or less of the vitreous from the eye. As before 
mentioned, the credit of first drawing attention to the fact 
that the posterior luL'inorrhjige which sometimes occurs 
after the operation of extraction of cataract is between the 
choroid and sclerotic, is due to Mr. Ilulke, who first de- 
scribed it in the report of a dissection lie IukI made of an 
eye removed by Mr. BoTvmaii on account of this acci- 
dent ; and it lias since been confirmed by Bowman, White 
Cooper, and others. One peculiarity of this form of 
ha^morrhaore is the excessive pain wliicth accompanies it. 
The sei>aration of the choroid from the sclerotic by the clot 
causes a dragging on the ciliary nerves, and induces the 
most acute and apparently almost intolerable sufiering, 
accomi>anied often by a feeling of nausea and faintness. 
The severity (kf the i>aiii appears to continue whilst the de- 
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tachiuent of the choroid from the gclerotic is goiug on ; 
but the pressure of the tlood-clot on the ciliary nerves 
caoses a continuance of the snSering, though much less in 
degree, for some time afterwards. If it happen after the 
extmctionof cataract, it may follow immediately the escape 
of the lens, or in some cases it may be delayed for some 
hours, or occasionally even for two or three days. In two 
cases under my own care, in which it followed the extrac- 
tion of cataract in unsound eyes, the htemorrha^ ensued 
very shortly afU>r the escape of the lens. In each it was 
accompanied with violent and sudden pain ; the cry of the 
patient being the first indication that all was not right. 

Li the first case, the oireration was concluded, and the 
eyelids closed, and I was about to leave the room, when 
tlie nurse called me back on account of the sudden and 
violent pain the patient esperieneed. On undoing the eye, 
I foimd the vitreous and a quantity of blood welling from 
the globe. The pain was very severe. Active in^mma- 
tion followed, and the eye suppurated. 

In the second case, the ha'morrhage followed the extrac- 
tion of an opatjue lens, which had been dislocated two years 
previously into the anterior chamber. It is reconled as 
Case XSXVUI., p. 1 1)0, under the heading of " Dislocation 
of the Lens into the Anterior Chamber," I hod removed the 
opaque lens by an upper section ; its escape from the eye 
was followed by some fluid vitreous ; andj in a fev? minutes 
afterwards, the man, who had borne the operation without 
uttering a word, cried out in the excess of his pain, " that 
it was unendurable ; it felt as if his eye was being torn 
from his head," 

In the museum of the Royal London Ophthalmic Hos- 
pital there is a preparation of a staphylomatous eye. No, 
A 29, which had been ruptured by a blow, and afterwards 
excised by Mr, Streatfeild, in which very extensive luemor- 
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rhage had taken place between the choroid and sclerotixj. 
The blood-clot occupies tlie whole vitreous space, carrying 
in front of it the choroid and retina as far forwards as the 
iris. The case is specially interesting, as illustrating the 
influence which the condition of the eye at the time of 
the injury exercises over the seat of the haemorrhage. The 
eye in this patient, previous to the blow which ruptured 
it, was a damaged one, and had suffered from repeated in- 
juries, first from a wound with an arrow sixteen years ago, 
and since then from a succession of blows on it, inflicted 
at different times by his opponents whilst he was engaged 
with them in the active discharge of his duties as prize- 
fighter. The eye had become staphylomatous and deprived 
of sight ; and, although it is not stated in his case, yet we 
may fairly conclude that the vitreous was fluid ; and it is 
also very probable that the tension of the eye at the time 
of the injury was greater than normal. The last blow he 
received ruptured the eye. The vitreous and the lens also 
(if there were one) escaped through the wound ; and the 
chief haemorrhage which followed was between the choroid 
and sclerotic. The history of the case, taken from the 
Hospital Note-book, is as follows. 

Case LV. — " J. W., a,'t. 80, was admitted into the Hos- 
pital, under Mr. Streatfeild, on Feb. 22, 185g. Sixteen 
years ago his loft eye was wounded by an aiTOw, and its 
power of vision reduced to a mere perception of objects. 
During the last ten years he had received repeated blows 
on this eye. Two years ago he had a severe blow on the 
left temple, after which the globe began to enlarge. Ton 
days smce he received another blow, which ruptured the 
staphylomatous portion of the globe. 

" State on admission, — The right eye was normal. The 
left eye —No perception of light ; tension = T 1 ; cornea 
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transparent; anterior chamber almost full of blood. A 
bluish red subetance beneath the conjunctiva, near the 
lower corneal edge, made the globe appear irregular and 
large. Mr. Streatfeild excised the eye ; and, on opening 
the conjunctiva, coagulated blood escaped. 

" Exnviinaliim of the eye after excision. — The blood which 
was seen when the conjunctiva was divided in the opera- 
tion for the removal of the eye was due to a rupture in 
the staphylomatous portion of the sclerotic, and had accu- 
mulated beneath that membrane. The globe was then 
divided vertically. The sclerotic was found to be thinned 
throughout its entire extent. The rupture was in the 
staph jlomafous portion ; in the ciliar)' region at the lower 
and outer part of the eye. The whole cavity of the globe 
was filled with dark red coagulated blood. The choroid 
and retina were detached and pushed forwards to the 
posterior surface of the iris. The coagulated blood was 
easily detached from the outer surface of the choroid Irom 
which the bleeding appeal's to have originated. No lens 
orvitreoua could be found." 

The kind of injury to which the eye is subjected will, 
however, often determine the chief seat of the htemon-hage, 
in*esijective of the soundness or unsoiuidness of the eye at 
the time of the accident. One of the severe claasea of in- 
juries to which men who work at iron shipbuilding are 
exposed will illustrate this fiict. Tlje eye is sometimes 
literally ripped open by a fra.gment or a large piece of 
metal. One extremity of it if it be large, or the wlmle of it 
if it be small, strikes the eye in its rapid flight, enters it, and 
cuts its way out again, drawing with it the iris, lens, and 
a portion of the choroid— in iact, all the textures with 
which it comes in contact. In such eases, as all the tissues 
within the eye suffer a direct iiyury, the luemorrhage is 
probably from all of them ; or, as the choroid may be ab- 



solutely stripped from the sclerotic, the chief htetnorrhage 
may be between these atnictiires. The Ibllowiiig is an 
example of this severe form of injury. In this patient it 
was found, after the eye v/as retnored, tliat the 
hffimorrhage waa between the choroid and sclerotic. 
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Case LVI. — Extm^give rupture of the globe ft 

with a large piece of iron — Extrunon of the lens, a portion 
of the vitreoug, two-thirds of the irii, and a portioit of tht 
choroid. 

John M,, set. 24, worVa at iron shipbuilding at HiQ- 
wall. He was brought to the Hospital on the morning of 
June 9, 1865, having, alrout two hours previously, met 
with a severe injury to the right eye. At the time of the 




accident he was engaged in bringing together two i 
plates with a. pin and cotter ; and, having struck the o 
with a hammer, from some casualty it flew out with j 
rapidity, and in its flight came in contact with the right s 

State on ttdmisgion. — There was a rent in the sclerotic^ 
about three-quarters of an inch in length, nuining along 
the lower border of the cornea, fig. 60. One extremity of 
the st«el cotter appeared to have entered the eye. paaeing 
throTigh the sclerotic near the lower margin of the cornea, 
on its nasal side ; and to have cut its way out i 
flicting a wound along the lower margin of the i 
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about three-quarters of nn inch in extent. In its exit, it 
bad dragged with it the lena, two-thirds of the iris, and a 
portion of the choroid, all of which were entangled in, and 
protruding from, the wound. A large quantity of the 
vitreous niuat have escaped at tho same tune ; for the eye 
was shrunken to at least one-tliinl of its nonnal aize, and 
Us tension was diminished to — T 2. 

As the eye was completely Inst, with the consent of the 
man I at once removetl it. On making a section of it, 
the following state was found. Nearly all the vitreous 
had escaped through the wound, but a little was still left 
clinging to the remains of the lens and ciliary processes. 
The whole vitreous space was filled with a coagulum of 
blood, which had pushed in front of it the choroid and re- 
tina. The chief hiemorrhage had thus taken place between 
the choroid and sclerotic ; but there had been also some 
bleeding from the anterior surface of the iris and ciliarj- 
procesaes, though this was slight, compared to the pos- 
terior hiemorrhage. 

The man was able to leave the Hospital at the end of the 
woek. 



3. ILeuobrhaoe into the ViTREors. — This may take 
place in three ways. 1 . From rnptiu-e of some of the vessels 
of tlie ciliary processes ; 2, From choroidal hemorrhage ; 
the blood breaking through the delicate structure of the 
retina and becoming extravasated into the vitreous ; 3, It 
may ensue from the rupture of a retinal vessel, but this 
is rare. 

We have found that blood efFuaed into the aqueous is 
rapidly absorbed : this is not the eaae with blood in the 
vitreous. It may remain for months, or even in some ex- 
ceptional cases for years, without i)euig absorbed, and with 
little nr 110 change in it taking place ; although it frequently 
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happens that, if small in quantity, absorption of it after a 
few months will ensue. It is always, therefore, a very 
serious result of an injury to find that there has been 
haemorrhage into the vitreous. If the amount eflfused be 
small, although the absorption of it is, as a rule, very slow, 
yet after a few weeks or months it becomes altered in 
character; it loses its colouring matter, and the clot shrinks ; 
and it is seen, with the aid of ophthalmoscopic light, as a 
small dark mass, or a^ filamentous shreddy particles in the 
vitreous, and in this condition it may remain for years. 
When the quantity effused is large, loss of tlie eye is 
almost certain to follow; not necessarily an immediate 
loss, but the chronic secondary changes which are the 
result of it only end in the destruction of all visual 
power. To allow the blood to be extravaaated into the 
vitreous, the hyaloid has to be ruptured ; and wherever 
the blood forces its way, it breaks down the texture of the 
vitreous. If, therefore, a large extent of the vitreous 
space be occupied by blood, the whole of that body as a 
consequence suffers. From impairment of its nutrition, 
it atro[)hies, loses its consistence, and becomes fluid. Li 
these large effusions of blood, although the clot may 
remain for a few weeks or months uiiabsorbed, yet, 
with the changes which take place in the vitreous, it is 
slowly disposed of. As the vitreous becomes fluid, the 
clot softens and is gradually dissolved ; but it stains the 
whole of the fluid which occupies the vitreous space to a 
yellow or brownish-yellow tinge, which colour may last for 
years. The mischief, however, does not end here; for, as 
the vitreous becomes fluid, it diminishes in bulk ; and the 
retina, losing the support which it had received from the 
healthy vitreous, falls forward and becomes detached. 
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Case LVn. — Wound in the sclerotic close to the margin of 
lhecomea,froma fragment of iron detached from a rivet — 
Large prolapse of the iris — n<etnorrhage into the anterior 
eliamber, and into the vitreoua, from injury to the ciliary 
processes — Exeieion of the eye three months after the 
accident. 

William R., set. 6'6, a boiler-miiker, came to the Hospital 
on September 26, 1864, suffering from an injury he had 
received the daj previously. "Whilst cutting a cold rivet, 
a sharp-edged fragment of it flew off and struck the left 
eje, inflicting a wound in the sclerotic nearly a quarter of 
an inch in length, close to the lower and outer margin of 
the cornea. 

State on admission. — The anterior chamber was full of 
blood, 80 aa to prevent any of tJie deeper pai-ts being seen. 
Through the woimd above indicated there was an exten- 
sive prolapse of (he iris, which was jagged and torn. It 
was also probable that vitreous had been lost. The pro- 
truded lacerated portion of iris was removed with a pair of 
scissors ; a cotton-wool compress was applied to the eye, 
and two leeches to the temple, to be repeated if necessary ; 
and a bella*lonna lotion was ordered to bathe the eye with 
three or fiiur times a day. 

September 30.— A lai^e part of the blood in the anterior 
chamber had been absorbed ; and it was now evident that 
nearly the whole of the lens had escaped througli the 
wound, and that there had been extensive hiemorrhage into 
the vitreous. A small quantity of opaque lenticular matter 
still remained ; but, behmd this, a large clot of blood could 
be seen in the anterior part of the vitreous space, immedi- 
ately behind the ciliary processes from which the hemor- 
rhage had probably ensued. The eye was much inflamed 
and very painful, and there wa« chemosia of the conjunc- 
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tira. The leeches to the temjitc were r^peaU.-<l. From thia " 
date all aotave iTiflaTnnifttion grinlaiilly eiil^iidcd ; and in 
about aix veeks he ira« able to l^avc the Hospital. All 
gight -WOB lost. The hlood in the anterior dminber wu 
,oompletelj aheorbed; bat the clot in the vitreous still | 
renuined, thongh dtmioiahed in size. 

In Jaanary of 1666 he was re-iiduiitted intt) the Hospital, 1 
M the loat eye had become inflamed and was giving him J 
pain. It iras quite blindj vary soft, and shrinking ; being I 
already gmaller than the Mund eye. The blood in the J 
▼itreotu had quite disappeared, luid the retina was detached. J 
TTndev tiiese oiroamstutces I advieed hiin to have the ejrfl'l 
remored; and he having consented, I excised it. Ou'l 
winViTig 1^ section of it, the following was the condition. J 
"Die lower and outer third of the iris was gone. Thera 1 
was no loiB ; bat an opaque htm remained, which waa- 1 
united to the posterior sox&ce of the iris. There was no J 
TltreoTU. The retina was entirely detached and coarcted,! 
&stened posteriorly aroond the optic nerve, and anteriorly i 
adherent to the back of the iris. The space between Hhe 
retina and choroid was filled with a yellow serous fluid. 
The choroid was in titu thronghout, and in contact with 
the sclerotic except at several points where small ecchy- 
moses separated them. 

In this patient, it is probable that, in addition to the 
extensive hiemorrbuge into the vitreous from the ciliary 
processes, there was also some hBemorrhage between the 
choroid and retina ; but the blood in the antetjor part of 
the eye prevented the fundus from being seen. The felling 
forward and complete detachment of the retina is, however, 
a result which is often met with after a portion of the 
vitreous has been lost through a wound of the eye, and the 
remainder of it has been broken down by an extravasation 
of blood within it. 
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ProfiHoiriii and Ireatmenl of deep Intraocular JJceTiiorrhage. 
— AHev an injury to the eye which has produced uitraocular 
hoemorrhage, but without mpture of its external coata, it 
IB often impossible, on first seeing the patient shortly after 
the accident, to aay whether there has been any deep bleed- 
iiiff ; for if the anterior chamber is filled with blood, it hides 
from view the parts behiud tLe lens, and time must be 
allowed for it to be absorbed before any positive conclu- 
sions can be drawn as to the actual state of the eye. The 
prognosis of posterior bsemorrhage is always unfavourable. 
It ia only when the hEeinorrhage has been slight and 
limited to a small surface, tha,t even a hope can be held 
out that a certain amount of useful sight will be retained. 
Occasionally it happens that as in Case LIT. the efiiision 
of blood between the choroid and retina has been small, 
and only a corresponding portion of the retina ha« been 
affected by it. K in such a case the patient jirogresses 
favoiuubly, he will probably recover with some valuable 
sight, but he will not regain that which was destroyed by 
the blood-clot : one blind spot in his field of vision will 
indicate the extent of retina which has been detached, and 
the loss the eye has sustained, though on either side 
of this he may be able to see with tolerable distinctness. 
Blood effiased into the vitreous, if gtnall in quantity, may 
after a time be absorbed, and good sight be recovered, 
although the process is usually a slow one : even if this 
does not happen, iu the course of a few months the clot 
luay have become so altered in character and diminished 
in size that a considerable improvement in sight will have 
been gained. 

When there is extensive posterior intraocular htemor- 
rhage, the eye for all visual purposes is lost : no matter 
whether the blood is effused into the vitreous, or between 
the retina and choroid, or the choroid and sclerotic. If 
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the eye does not suppurate (and as a rule it does not do so 
if the external coats are entire), it gradually under treat- 
ment subsides into a quiet state, becomes soft, and some- 
what smaller than the other. Now although after severe 
deep haemorrhage the eye is lost so far as seeing is con- 
cerned, still it is always an object to save it, if by so doing 
it will not endanger the sound eye or prove unsightly to 
the patient. Immediately after the injury a leech or two 
may be applied to the temple with the hope of preventing 
any undue inflammatory action ; and a fold of lint or 
linen dipped in cpld or iced water should be placed over 
the eye, and wetted as often as it becomes dry and hot. 
Two or three drops of a solution of the Sulphate of 
Atropia, gr. j. ad Aquae ^j*? should be dropped into the 
eye twice a day. It will exert a sedative influence, and 
also act beneficially on the pupil if any active inflamma- 
tion comes on. Complete rest should be given to the 
sound eye by abstaining from all work, and the exclusion 
of strong light from the room. There are no special 
applications or medicines which can be given with the 
view of favouring absorption of the blood which has been 
effused. The patient must be placed in the condition 
most favourable for his recovery in the manner just 
described, and time must be allowed for the full comple- 
tion of those natural reparative efforts which if unchecked 
often accomplish so much. 

WHieii posterior ha'Tuorrhage is associated ivith rupture 
of the external coats of the eye, and all sight is lost, it 
will become a question whether it will not be better at 
once to excise the (»ve. 
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RUPTURE OF TDE GLOBE. 

Rupture op the Ete throhgh tbe Sclehotic. — Tbia 
is the most severe injury which cau happen to tlie eye. It 
either destroys the eye at once, or else so impairs it that 
it seldom sufficiently recovers to be of much service. It 
is usually caused by blows on the eye with tbe fist, or with 
some bluiit or seiui-blunt instrument, or by the patient 
falling and striking his eye aguinst some projecting object. 
The exact port at which the eye will bm-st depends partly 
on the situation uf the point which receives the force of the 
blow ; still the locality in which the rupture takes place is 
60 frequently the same that it must depend on more than 
mere accidental e ire um stances. 

The split in the sclerotic is almost invariably near the 
margui of the cornea, following somewhat the direction 
of its curvature, about one-eixteenth to one-eighth of 
an inch distant from it, and immediately anterior to tbe 
insertion of the recti muscles. Tbe rent most commonly 
occurs in tbe horizontal diameter and npper region of the 
eye, in a line extending inwards from between tiie margin 
of the cornea and the superior rectus. Tbe next most fre- 
quent site is towards tbe inner side, between the cornea 
and tbe internal rectus. It is comparatively seldom that 
it occurs to the lower or outer side of the cornea. K the 
rent is either to the inner or the outer side of the cornea, 
the split is more or less vertical, thus following the curve 
of tbe cornea, 

h\ endeavouring to ascertain the reason why the rupture 
should so invariably take place between the inBertii>n of 
the recti and the margin of the cornea, we must for a 
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moment refer to the anatomy of the eye, and at the same 
time notice the support which the neighbouring parts 
afford it. 

On looking at the sclerotic we shall find that this coat 
is thickest posteriorly, and that it gradually becomes 
thinner as it advances forwards, until it is thinnest imme- 
diately behind the insertion of the recti, but that between 
the insertion of the recti and the cornea it increases again 
in thickness. Now, the whole of the posterior, the 
strongest part of the sclerotic, derives a material support 
from the soft cnshion of fat on which it rests, whilst its 
weakest portion is strengthened by the tendons of the recti 
muscles, so that the only part which may be regarded as 
completely exposed to the direct impulse of blows is be- 
tween the insertion of the recti and the cornea. 

There is, however, another reason which seems to account 
for rupture taking place so commonly in this situation. 

In blows on the eye, the prominent cornea, the segment 
of a smaller sphere than that which forms the rest of the 
eye, is usually sufficiently strong to maintain its own inte- 
grity ; but driven with force against the sclerotic, on which 
it is implanted, it acts almost like a wedge, and the part 
of that coat which is unsupported by the orbital fat, and 
unprotected by other tissues being superimposed, yields 
before its impulse and splits. Wlien, however, the sclerotic 
is ruptured, as in Case LXIl., by a large piece of metal, 
or indeed by any forei;^n body, striking it with great force 
in its rapid flight past the eye, the seat of the rupture %vill 
be the part struck, and the lino of the rent will indicate 
the direction iti which the body was driven. 

Tlie cornea itself may be, and is frequently, ruptured by 
blows on the (\ye ; but the injury when confined to the 
cornea is usually less severe and the result less disastrous 
than in the cases \ve are now considering of rupture of the 
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eye tlirougli the sclerotic. A blow to rupture the aclerotii- 
mnst be direct or nearly 80, and inflicted with gi-eat force 
— whereas a side or glancing one will split the cornea. 

In rupture of the sclerotic, the injury ia unfortunately 
not, confined to the laceration only of this cont. Tlie force 
which is required to produce it is bo great that all the 
tissues witbiu the eye suffer more or less. A detachmeut 
of the iris to a greater or less extent from its ciliary border 
commonly occurs, and hsemorrhage takes place into the 
anterior chamber. A portion of the iris may he prolapsed 
through the wound, or, in some cases, even the whole iris 
may be detached and shot out with the lens. The lens 
is usually dislocated. Most frequently it is jerked out 
through the wound, and escapes unnoticed. 

Tl»e ciliary processes are more or less injured, and blood 
is effused fi-om them into the vitreous. The choroid 
is nearly always iuvolved in the injury. Some of the 
vessels being ruptured, InemOrrhage, generally from its 
anterior surface, ensues, the clot, according to its size, 
producing a displacement of a portion or the whole of 
the retina, and a corresponding bulging into the vitreous. 
Occasionally, either from a rent in the retina produced by 
the injury or from a breaking through of its substance by 
the htemorrhage from behind, blood clots are seen lying 
on its surface ; or if in such a ease the hBemorrhage con- 
tinues, the blood is extravasated into the vitreous, breaking 
down its substance, and ultimately causing its complete 
disorganisation. But in addition to this, small filmy clots 
of blood will be usually found between the choroid and the 
sclerotic, causing here and there small detachments of the 
one from tie other. Vitreous humour may escape from 
the wound at the time of the injury, but unless the loss of 
it is very great, the detachment of the retina and the 
ha:moiThage between it and the choroid cannot be eonsi- 
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dered as cbnseqiient on ife. The d i i i p l Me i dflntofttej B t inft 
in in the ^eiy large nutjoritj of ouas aebondaiy.to the 
choioidal luemorrhage, and ocoaaioiied hj it. 

Such is frequently the condition of an eje after ik has 
been raptoxed by a violent blow. Alltiie dM b w atA a JLlme i 
may not be implicated to the extent deacribed^ ttoo^ it' 
is Teiy usoal to find them all more or less fa w olted alhr 
sooh a serioos injury. Certain it is, that hn the ^eiylacge 
sugorily of cases the eye is irreparaUy lost. 

Progno9i$. — Oar prognosii in cases of mpfciua of Hie eji 
through the sclerotic must always be very imftifvoanlile; 
for if we regard the injury only with refersnoe to Hie zenl 
in the sclieroitic, without anticipating any deeper Justtue- 
tion of parts, we must notice that the wound is k e o ntus ed 
and lacerated one — ^the most unfkvouraUe for primai y 
nnion^— and that it is in the dliaxy region^ the pact of the 
eye wozst suited for the reception of ixguries. Theae&ols 
alone would lead us to anticipaiie the loss of the eje ; bat 
when we further consider the force required to produce 
such an injury, we are led to predict a bad result. 

There are, however, cases in which a certain amount of 
sight is retained after a rupture of the globe through 
the sclerotic. Under the heading " Ciliary Staphyloma '* 
in Case XIX. the globe was ruptured and the lens dis- 
located out of the eye beneath the conjunctiva, yet the 
patient recovered with sufficient sight to be able to read 
with a 3-ineh convex glass 20 of Jaeger's test types. 
Again, under the heading of " Dislocation of the Lens 
beneath the Conjunctiva" in Case XLI. the globe was 
ruptured through the sclerotic, and the lens also was dis- 
located beneath the coujunctiva ; but sixteen days after the 
accident the patient was found to have a good field of 
vision and was able to count fingers in all directions. 
. Treatmmt, — When a patient with a rupture of the globe 
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through the sclerotic first presente hiinaelf for treatmeut, 
the eye ia generally somewhat iu the following condition : 
— A rent ia aeen in the sclerotic in the locality already in- 
dicated. A portion of iris may or may not he prolapsed 
throngh the wound. The cornea is probably entire, and 
the tension of the eye is — T 2 or 3, On looking into the 
eye, the anterior chamber is prohably seen filled by a coa- 
gulum of blood. The extent of damage the deeper tissues 
have undergone can be only surmised. Two or three 
leeches should be applied to the temple of the injured side, 
and repeated in twelve or twenty-four hours if the eye ia 
very painful. Soothing applications afford the greatest 
relief, and a double fold of linen may be laid over the eye 
and kept wet with a belladonna lotion. The room in which 
the patient resides should be daa-kened. If the eye pro- 
gresses favourably, towards the end of the week the blood 
in the anterior chamber will have been sufficiently absorbed 
to allow of a more accurate examination being made. The 
patient, though unable to discern objects, ought now to 
have a fair perception of light : failing to possess this, a 
very unfavourable prognosis must be formed. If the blood 
in the anterior chamber at the end of the week remains 
unabsorbed, and no correct diagnosis of the injury can be 
made, let the patient continue the treatment, and examine 
the eye from day to day. If, however, after ten days or a 
fortnight's treatment, or perhaps even longer, the eye is 
found to be irreparably destroyed for all purposes of vision, 
what is the best course to pursue ? In such a case, even 
supposing the eye to progress favourably and to give rise 
to no untoward symptoms, the best we can hope for is. that 
when all active inflammation has anbsided the globe will 
shrink, and shrink sufficiently to aUow of tlie use of an 
artificial eye. This process, hovrever, takes time, and at 
least from six weeks to three months' constant att«utioji 
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WiH be raqoired, during which it iriU ba m Kvnpoe «tf 
eontaniul anzietj and very often of pain. 

Bnfc eyee h>rt from raptore of the aderotie do noi ahnij* 
progien- in tbia qoiet manner } th^ frequent^ go on. to 
■uppiuwtion, and a long, painfol, and iadioaa' proeew ii 
ea t afled, ooinq>7ing not lea* than six w eigW w oefa , maA 
k atiU ttaVbee period ii neooaiagy before the remnauf of 
fhe globe haa eioatrised, and the oonbuftiuD of the stamp 
ia oomideted. The great danger, hrnKvLT, of a severe m~ ■ 
jnrj to one eje is the ohanoe of the othei- becoming involvot 
in a ^mpathetio <^thalmia, % danger alwajs to be appn 
Jwnded aa long ae it contmoea in a ■bitt*> capable of a 
aa a aouroe of irritataon. Hy own feeling is, that wlien^l 
•Aar'a oardbl examination, it haa been accurately decided! 
that Uie eye ia loat, it ia &r the aafeat and witieat plan to 
. remove It; a long period of certain anxiety is anveA, for a 
man nmit be anzioaa who haa loetoae eye, and knows that ^h 
tiie other is, aa it were, in the balance ; all further sol^^HJ 
fering is thus put on end to, and the safety of the other e;fe 
is insured. Snrely these three considerations must weigh 
well with a sensible nian against the simple fact that the 
stmnp of a lost eye is a good button upon which to hang 
an artificial one ; for though the deception in such cases is 
more complete than when the globe has been excised, it is 
in truth nothing more than balancing the woHh of the 
seemly appearance of an artificial eye against the chance 
of losing a sound and a living one. 

Case LVill. — Rupture of the eye through the aclerotie in a 
line eztettding inwards from between the margin of the 
cornea and the superior rectus. 

Joseph F. come to the Ophthalmic Hospital on April 15, 
1860, suffering from an inJTiry he had received to the left 
eye seven days previously. He was employed unloading 
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ballast from railway trucks into a bwge, and in striking 
a large piece of wood which he had laid across the rails, it 
flew lip and struck the eye with great force. 

State on iul.miB»ion. — There was a rupture of the sclerotic 
in a line corresponding to the horizontal diameter of the 
cornea, between its upper margin and the superior rectus 
muscle. Through this wound the iris, a portion of the 
choroid and some lens matter were still bulging. The 
whole eye was softened and somewhat shrunken, acutely 
inflamed, and intensely painfid. The interior, as far aB 
could be seen, was filled with blood and inflammatory 
effusions. He had no perception of light. The eye was 
quite destroyed ; and to relieve his sufferings and place 
the sound eye in sai'ety, the injured one was excised. 

The man made a quick recovery. 

Li the following two cases of rupture of the globe the 
patients recovered, but retained only suflicieut sight to 
be able to distinguish shadows. The woodcuta well re- 
present the appearance of aueh eyes when they do not 
become staphylomatous. 

Case LIS. — Rupture of the globe throwjh Ike sclerotic in 
the upper and imier region of the eye, between the margin of 
the cornea and the line of the insertion of the recti 
mugcles. 

Joseph M., eet. 36, was sent to the Ophthalmic Hospital 
October, 1866, on account of an injury he had received 
to the right eye. The poor fellow had alrea<ly lost all 
sight of the left eye,' from a blow on it six years ago, 
apparently rupturing the globe. It was now a soft eye ; 
its tension — T3. 

Three weeks since, he accidentally fell on the fender 
and struck the right eye. 

Preeent state. — There is a dark cicatrix in the upper and 
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inner Ngum of tiie eje, ushovtai 
eXifioA oi a roptim in the Mle>oti<;. 

■ As. ei; 




ilie irii li wanting, having been carried awaj by the lenA, 
whiofa was ertmded through the rent in the sclerotic at * 
13ie time of the injnry. A clot of blood occupies the pnpil, 
go tlut the ftmduH cannot be liglited up for opththalmo- i 
■oopio exBznixiation. The tension of the globe is normal. I 
The patient has only juet perception of ahadowa. 

Ca8E LX. — Rupture of the eye through the sclerotic from a 
bUyw — Contracted cicatrix of the wound. 

Charles C, let. 42, came as an out-patient to the Ophthal- 
mic Hospital, September 7, 1866, for advice concerning an 
injury he had received to the left eye. Three weeks pre- 
viously he was struck on it a very violent blow by a 
drunken man. He says that he was immediately blinded, 
and since then he has only recovered sufficient sight to 
be able to distinguish light from dark. 

The eye now presents the appearance seen in fig. 62. 
The upper half of the iris is wanting. In a line corre- 
sponding to the upper and outer border of the cornea, and 
between it and the insertion of the recti muscles, is a dark 
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irregrdar yrouve in the sclerotic — tlie cicatrix uf tlie 
niptiire produced l>y the blow. The tension of the globe 



P 18 —Tl. Examined with the ophthalmoscope, no lens 
I is seen : it had escaped through the rent in the sclerotic 

at the time of the injurj-. The larye pupil is occupied by 
some filmy capsule and blood clot, which prevent the 
fiuidus of the eye frfim being seen. 

The next case is an illustration of sympathetic irritation 
of the soxind eye, coining on after a rupture of the globe, 
and relieved by the removal of the injured one. 

Case LXI. — Rupture of the fye through (he uderoUc from <i 
blow with a piece of iron — Egrape of the lent and entire 
trie through the wound — Sympathetic irritation of the other 

eye. 

James L. was admitted a-s an in-patient of the Ophthal- 
mii- Hospital on October 21, 1859, suffering from an injury 
lie ha<l received to the left eye a fortnijjlit previously from 
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a UoW on it with a laage piece of iron. He saja that 
immediately after the aoddent he lost all sight. 

Biate oa oduMMtoa. — ^Tbere was a rent in the sclerotic on 
tiie inner side t^ the oomea, betw(?eu it and the internal 
reotos, in a line Ksnewhat Tsztical, but correspoudiog to | 
tite onmtnre of the oornea.' There was evidentl/ pos- I 
ierior htEononluige, and the eye was quite blind. He ^ 
oomjdained that tiie Bight oi the right eye was dim, and 1 
tiiat sturoOnding obgecti i^eared indistinct. 

Under these (nromiuiaiUMl Mr. Buwman excised the 
eye. and the man made a good recover}'. On making an 
examination (tf tlio eye aftarwards, it was ascertained tliat I 
the lani and the entita irii had escaped through the 
iroond. The vitreons wae iuBkmted with blood ; hsemor- 
riiagehad taken plaoe betwaen the choroid and retina, and | 
portions of -Qie dunroid were detached by blood-clote • 
from ibe Bolerotio< 

In the fidlowing caee, the nipture of the sclerotic was ai 
•Qie horizontal diameter of the eye, but below the lower^ 
mai^in of the cornea. It was occasioned hy the direct 
impact of a large foreij^n hody driven with great force 
tit. 



Case LXII. — Rupture of the ghhe in a line with the tower 

margin of the cornea — Protrusion of the whole iria — 

Posterior hcemorrhage — Excision. 

Fred. F., set. 34, a boiler-maker, wa« brought to the 
Hospital on March 28, 1865, having one bonr previonaly 
met with a severe injnry to the left eye. He says he waa 
driving a steel cotter through a pin to fasten together two 
iron plates, when the cotter flew ont, and struck the left eye. 

State on admission.— Til's globe collapsed more than one 
third. There was a wound nearly three-quarters of an 
inch in length in the horizontal diameter of the eye. 
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running along the lower margin of tlie cornea, eiitii-elj de- 
tacliiiig it from the sclerotic, and extending inwards towards 
the caj-uncle for nearly a quarter of an inch through the 
eiliarj region. Protruding from this wound, and hanging 
loosely, was the entire iris. The collapsed eye indicated 
that there had been great loss of vitreous. The anterior 
chamber was filled with blood. The eye was irreparably 
lost. This being the case, I strongly urged the man to 
have it removed, and having gained his consent, I at once 
excised it. 

On examining it afterwards, the following was tJie con- 
dition : — There was a large wound, as indicated above. 
The whole iris was prohqised, having been torn from its 
ciliary attachment. The lens was also gone, and at least 
two-thirds of the vitreous had escaped. The anterior 
chamber was filled with blood. The retina was detached 
entirely, except at the optic nerve and ora serrata, and 
bulged forward by a large clot of blood between it and 
the choroid. wJiich latter was w »ltu with the sclerotic. 

The following case is an example of a rupture of the 
globe through the comeo-aclerotic jnnction, caused by a 
sharp blow on the eye with a piece of wfiod. 

Case LXm. — Catherine S., tet. 17, was admitted into 
the Ophthalmic Hospital on September 11, 1866, having 
about two hours previously met witli the following acci- 
dent to the right eye. She was chopping some wood, 
when a large piece of it flew up and struck the eye with 
great force. 

On her admission, the eye presented the appearance 
which is seen in the woodcut. There was a wound along 
the upper and inner part of the corneo- sclerotic junction, 
thriiugh which was prolapsed about one-third of the iris, 
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and s large portion of tlie olioroid, together with letw 
f Kod btooil-clot.. Tln-re wa« evidently exteusivc 
hraniiri-liiifri.-. yiie had uo perception of light. 
She ma GKli.Ti'd ciild wak'r dressiug to the eye ; leeches ! 
to tbeteDDqds; mid t:o tuke Pil. EiapomB c. Ojiio gr. t. ever/ J 
ai^ if in pain. 




September 14. — The eye him foutiiiued very painlul 
■inoe her adiaiBsion. The lids are now swollen 
cedematonB, aiid the coiijuiictiva of the ^lobe ehemosed,'^ 
The eye is evidently on the veTge of sappnratioii. liVitli . 
her consent I therefore excised the globe. On making a 
section of it afterwards, the whole vitreous Space was 
found filled with a lai^ blood-clot, and the retina 
throughout its entire extent was detached. 

The night fl^r the operation she slept well, and without 
a bad symptom has made a rapid recovery. She was able 
to leave the Hospital on September 22, and attend as an 
out-patient. 

General Concluaiotis. — The results which may follow a 
rupture of the globe are : — 

Ist. The eye may occasionally recover with a certain 
amount of sight, as in Cases XIX. and XLI. 

2nd. Although the eye has been destroyed for visual 
purposes, it may subside into a quiet state, a.id become 



EXCISION OF TilK KVK. Zin 

more or leas aliniiilten mid sf>ft, with n lionlthy contractetl 
cicatrix of tlie rent in the sclerotic, as in Cusoa LIX. 
and LX. 

lird. The eye may recover fi-oin the prLuiavy iiiflu,iuiua- 
tion induced by the injury, but a staphylomatous bulging 
may occur in the immediate site of the rupture. This 
st^iphyloniatous state may be present, and the eye may 
still have some sight, as in Case XIX.— "Ciliary Staphy- 
loma." 

4th. Syaipatbetic ophthalmia of the sound eye may be 
induced by the irritation of a ruptured globe, as in Case 
LXI. 

."ith. Tlie mptiu-ed eye may suppurnt*?. 

ExcifiioN OF THE Ete.— The present mode of removing 
an eye-ball is one of the greatest improvements in 
modern ophthalmic surgery. The credit of the npcra- 
tiou ia due to OTerrall * and Bonnet,t who siiggeeted it 
independently of each other and at about the same time ; 
to Stoeber I of Strasbourg, who first performed it in 
1841 ; and to Critcliett, who firat excised an eye after this 
method in London in 1851. It consists in removing the 
eye from tlie capsule of fascia in which it is enclosed with- 
out encroaching on the cellular tissue of the orbit. The 
tendons of the muscles and the optic nerve are divided 
close to the sclerotic, and the only vessels cut through are 
the ophtlialiiiic artery and the smaller arterial branches 
just before they perforate the globe. No division of the 
external commissure of the lids is required : but through a 
comparatively small opening in the conjunctiva, made by 
dividing it and the subjacent faacia around the cornea, the 
globe is enucleated. The risk of severe liaemorrhage and 

• Iloblin Journnl of Mcciical Scionw, vol, nil. p. SS.'i. 
t Annnlri d'Oeuliatiqui'. Inme vii. gi. ^1(1. IlnixelleH, 1H42. 
t Ibi<l. p. SI. 
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the ohanoe of an extension uf uillammatinn along the peri* 
ortaial membnute are thna avoided. Tlie wound eoon 
oioatruee, uid torais a convenient bed on wtiich to piae« 
■n aitiiteial ej9. As all the ocular niuecles have been left. 
thej become di&wn together and adherent to the cicatrix ; 
and aoting in ooucert with thone of the sound eye, they 
isqiart a degree of mobility to the artificial one which gives 
it a life-like appearance it would otherwise fail to pos8eas. 
OpemUoH. — Tbe patient should lie on his back on a 
oonch Kith his ikoe towards the light, and the eyelids be 
•epaiated by the rtop spring apeeulum. With u pair of 
fine eingle-tooUied dissecting forceps a fold of the conjunc- 
tiva and volfjacent fascia is to be seized close to the coniea. 
{te, n. and divided with a pair of blunt -pointed Fia. to. 
«^^ BoijBSOn, ciu-ved on the flat, as in £ 

A Through this opening one blade of the 
BoiBBOni is now to be passed, whilst the 
otlier remains external to the eye^ aqd 
then with a few clips, the conjunctiva a 
fascia covering the globe are to be cut 
through in a circle around the cornea. 
An ordinary strabismus hook, fig. 6 -t. is 
then to be iutrodnced in turn beneath the 
tendons of each of the recti muscles. 
which ftTf' to be divided with the scissors 
close totlieir insertions in the sclerotic. 

Having made certain that the recti muBcleB 
are completely divided, one finger of each hand 
should press back the tissues on either side of 
the eye, so as to push the globe forwards and to 
partially dislocate it throngh the opening which was mode 
in the conjunctiva at the commencement of the operation. 
By this simple manceuvre, the next step, the division of 
the optic nerve, is facilitated. The cnt end of the tendon 
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of either the internal or external rectus muscle should now 
be seized with the forceps, and the eye drawn over to one 
side, whilst the seissors with the blades shut and the curve 
towards the globe are passed backwards between it and 
the surrounding tissues. As they round the posterior 
curve of the eye, the blades should be opened, when, after 
gently urging them a little further onwards, the optic 
nerve will come withiji their gra^p, and by then closing 
them it will be cut through. The eye may now be lifted 
with the fingers forivards, and the oblique muscles or any 
other tisBues which may be still adberent cut through 
with the soiasors, and the operation will be completed, 

As the operator stands at the head of the patient, if he 
is not ambidextrous, the optic nerve of the right eye is most 
easily divided by first drawing the globe over to the nasal 
side and paaeiiig the acisaors along the outer wall of the 
orbit ; whilst tliat of the left eye is most easily accom- 
plished by rotating the globe outwards and introducing the 
scissors along the nasal side of the orbit. The right hand 
will thus be used for either eye tc sever the nerve. With 
the division of the optic nerve there is usually a free flow 
of blood from the ophthalmic artery, but this as a rule soon 
stops ; no ligature will be required for any bleeding vessel ; 
the hemorrhage can he completely restrained by keeping 
the speculum between the lids, and squeezing a small 
stream of cold wat^r into the orbit from a sponge held a 
few inches above the face. Whilst doiug this the head of 
the patient should be tilted slightly to one side, and a large 
sponge placed by the side of it, to catch the water as it 
runs from the orbit, and thus prevent the bed and clothing 
of the jMitient from being wetted. When all the bleeding 
has ceased, the opening in the conjunctiva, tlu'ough which 
the eye has been enucleated, may be closed by drawing it 
together by a fine thread passed through it at different 
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points and then tying it. It is a linidh U) the operatioo^ 
and gives an appearance of neatneea to it at the time. It 
is not, however, essential, as the parts are aftervmnlB com- 
pletely drawn together by cicatrization. In the excision 
of intlaiiied eyes it is iKisitively prejndicial, as it prevents 
the &ee escape of infiammatory exudations, and thus fa- 
vours orbital cellnlitis. 

When the operation is completed, it is a wise precaution 
to leave the specuhini between the Ude, and after layii^ a 
fold of wet lint over the woniid, to apply a email sponge an 
a pad, and fasten it firmly by a single turn of a roller. 
This may be removed at the end of an hour, when, if all 
oozing has cesised, the speculum should be taken away, 
the lids closed, and a fold of wet lint fiiettned over them 
by a light bandage. By taking care that all bleeding has 
ceased before tJie pressure on tlje wound is removed, much 
of the ecchymoaia which frequently disfigures the patient 
for some time after the operation is prevented. 

Treatment after ercigioit of the iN/e. — As a rule the patient 
recovers so rapidly irom this operation th&t but little after 
treatment is required. A fold of wet Unt shoald be kept 
over the lids, and all discharge from the vround carefully 
washed away from time to time vrith a little warm water 
gently syringed into the orbit with a glass syringe. The 
wound usually cicatrizes in from three days to a week, but 
a slight muco-puruleut dischai^ from the orbit often con- 
tinues for two or three weeks afterwards. This may be 
checked by a lotion of Aluminis gr. iv. ad vj. Aqnee ^j., 
which shon^ be used vrith a syringe three or fonr times 
daily. It frequently happens that on looking into the 
orbit the cause of the continuance of the dischai^ may 
be seen in a small fungoid granulation sprouting from the 
cicatrix of the conjunctiva. This should be removed by a 
single snip with a pair of curved scissors. 
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If, however, iii8tt.'ad of prngresaiiig thus fiivtmrably, 
symptoms of orbital cellulttii) should come on, warmth 
should be applied to the wuiuid by frequent fouieiitations 
of hot water or decoction of poppy-heads, and afterwards 
by a linseed-meal poultice over the Uds aud brow. If tlie 
opening in the conjunctiva haa been closed by ii suture, it 
should be at once removed. It is [^ood practice in such a 
ease to make a free inciBion through the wound in the 
eonjonctiva uito the cellular tissue of the orbit, so as to 
give free vent to all inflammatoTy exudations as they are 
efiused. By thus encouraging suppuration and favouring 
the exit of the pus, the urgent symptoms vrill probably be 
at once reheved. The bowels should be freely acted ou by 
a purgative, and the j)atieiit sLould be kept very quiet 
in a darkened room. It ia seldom that any untoward 
symptoms follow tbe ojwratiou of excision of the eye. 

After an eye has been removed, one of the first ques- 
tions asked by the patient is, when can he weai' an artiHcial 
one ? lu an ordiunry case from six weeks to two months 
after the operation h the best time for commencing the 
use of a glass eye. I know that in many cases one is 
ordered for the patient at the expiration of a week or ten 
days : I have done so myself, but I have had occasion to 
regret it. Time should be allowed for complete cicatriza- 
tion to be effected, and for all sweUuig and discharge to 
have subsided, before aii artificiaJ eye is introduced within 
the orbit. 

When a lost eye has been removed on account of the 
sound one snfl'ering from sympathetic o]jhthalmiu., an arti- 
ficial one should not be allowed until all the synipatlietic 
symptoms have been arrested, and the eye has remained 
(juiet for at least six montlis. 

One of the most frequent inconveniences produced by 
too Booii wearing uu artiticiuJ eye is a chronic conjunc- 
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tifitiflwiA iL muco-punilent dischnrge, which is often 
Tny trcmbleaoTue to arreat. Another and a more serioiiB 
I an inSainma.tion of the I'onjnnctiTa and Btib- 
t in the line on which the edge of the ajtificial 
ey» TMta, muetimos going on to ideeration. As the re- 
■olt of thu, eicatrices are often formed, which render the 
I of another eje very difBcult, and eometiinei 



In. fitting an artificial eye. a sinsJl one nhoiild be first 
worn for •frw days ; and when tlie tissues within the orbit 
iRnd the lidi have accommodated themselves to U., it msLj 
1)8 HTfflTiMigtTil for one of a larger size. In the anxiety of 
tto make his deception complete, he should be 
L not to be tempted to wear an eye over which he 
t oemfortably close his lids. A well-fitted artificiid 
ejB adds very much to the eomtbrt of the patient by 
yrmeuUug » turning iu of the eyelashes, and by affording,, 
a rop po ri to the lids. It ehoold, however, be remembered S 
that the Bnrface of nn artificial eye is apt after some ■ 
wear to become rough, and that then it will caose not 
only discomfort to ihe patient, but often serious injur; 
to the conjunctiva of the lids. When this happens it 
should be at once laid aside. 

The following very excellent rules are given to the 
patients at the Royal London Ophthalmic Hospital who 
have had the misfortune to lose an eye. 

INSTR0CTIONH FOK PkBSONS WEARINO AS AbTIFICIAI. 

Ete.— It should be taken out every night and replaced in 
the morning. 

To TAKE THE Ete OUT. — The lower eyelid mnat be 
drawn downwards with the middle finger of the left band. 
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and then with the right hand the end of a small bodkin 
must be put beneath the lower edge of the artificial eye, 
which must be raised gently forward over the lower eyelid, 
when it will readily drop out ; at this time care must be 
taken that the eye does not fall on the ground or other 
hard place, as it is very brittle and might easily be 
broken by a fall. 

To PUT THE Eye in. — Place the leffc hand flat upon the 
forehead, with the fingers downwards, and with the two 
middle fingers raise the upper eyelid towards the eyebrow ; 
then, with the right hand, push the upper edge of the artifi- 
cial eye beneath the upper eyelid, which may now be allowed 
to drop upon the eye. The eye must now be supported 
with the middle fingers of the left hand whilst the lower 
eyelid is raised over its lower edge with the right hand. 

After it has been worn daily for six months the polished 
suriace of the artificial eye becomes rough; when this 
happens, it should be replaced by a new one : unless this is 
done uneasiness and inflammation may result. 




OUHSHOT UfflTBUB CUT 



OHAPTER Vm. 
axiFBHfyr iirjcKciB or the btI. 



G'DSFowDBB.-^The near -eiplorion of gonpowdev vm^ 
aSoct the eye in foor diffievent ways : — , 

let. By tlie concosBion it prodaces when exfdoded in 
close contiguity to the eye. 

2nd. From the burning or scorching of the surfiice of 
the eye and the lining membrane of the lids. 

3rd. From depositing in the external tissues of the 
eye specks of unexploded powder, 

4th. From grains of powder being driven with suffi- 
cient force to penetrate the globe. 

The most frequent accidents from gunpowder in dvU 
practice occur from the explosion of fireworks, and the 
ignition of small trains or masses of powder by young 
people for amusement ; or in the firing of cakes of powder 
called " devils," made by moistening gunpowder with 
water, pressing it into a cone, and firing it by a light 
applied to some dry powder dropped into a small hole 
made in the a-itex. The effects of concussion and burning 
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from gmipuwdur iire seen in aomo of tbia many accidents 
wliich happen yearly on or about; the 5th ui' November, 
when lighted squibs are thoughtleaaly t-hrown about, and 
often even held in close proximity to the eyes of passers- 
by. 

The concussion from the explosion of powder close to 
the eye is a very serious complication. It may light up a 
general ophthaluiitis, which the mere bum or acorching of 
the surface of the eye would not neceBsarily produce, lu 
one patient who came under my care a large coredialysis 
or detachment of the iris from its ciliary circumference, 
with hsemorrhage into the anterior chamber, was the 
immediate result. The squib did not touch fJie eye, but 
burst within a, few inches of it. The case is related at 
page 121, under the heading of Coredialysis. 

The following is one of the most severe squib injuries 
which has come imder my notice. The scorching effects 
produced by gunpowder when exploded near the eye are 
here well shown. The entire surface of the eye and the 
conjunctiva of both the upper and the lower lids were 
severely burnt. They were whitened and dried a^ if they 
had been boiled; and the fragments of powder which 
were embedded in them gave the whole a mottled appear- 
ance. A large quantity of loose unesploded powder, made 
into a paste by the tears, was lying between the lids and 
the globe. 



Cabe TiXTY. — Severe bum of the eye and palpebral surfaces of 
both eyelidefrom the exphsioti of a ajitifi dose to t/ie eye, 
followed by tvjlaramation tiTui suj>puraHon of Ike globe ami 
conjuiictiva of the lids. 

Henry B., set. 47, came to the Hospital November 6, 
18G5, having the previous evening met with the following 
injury to the left eye: — He was wnlkiug down a. street 
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whete MCfme men were letting off Bqnib^, yrbea flneof Ibem 
Keld A squib within four iodhea of li,ii eja, Bad fai-tiiafc 
poiiticaL it exploded. On admisaion* bott. ^eUdt mn 
yvey otdematooB and awoUen. On sepuating Aon vitti* 
gpeoulom, a qoantit^ of loose, nnexploded powder, moii^eiisd 
into a tfaiek paste with the tean, wai aeen ^ing belnmen 
titem and the globe. Hie oomea and ooqanoUnd aop; 
fhoee of the eye, and Ulster and lower UdB,irate dried' aad 
ehured, and looted whitooed, jnat as if th«/^ had ba^ 
b<uled. A. qnantity of imea^tloded powder waa paHliaQf 
adbeient to the bnmt tipniei, and iomB waa e i badded. m 
tiwm, giring them a mottled ^^leanmoe. 1 rteored aa 
mnoli of tiie loose paaty powdfr as wal poasibb finat 
between the lids with- a small aodtp, and a sb«am of tofid 
water was gentl; syrioged over the flxnit of tiie ej« te 
wash Jaway all the detached pu-ticlea wlu<di remained. A 
few drops of olive-oil were dropped into ilie eyo, KMae 
water-dressing was laid over the lids, and one graia of 
<^inm waa ordered to be taken eveiy six hours. 

N&v. 10. — The eye very painful. The lida are <Bde- 
matoua ; the whole cornea, semi-opaque. There is hypo- 
pion, and a free muco-purulent discharge from the con- 
junctiTa of the lida and globe. To continue the treat- 
ment. 

Nw. 14, — The cornea is opaque, and eridentlj about 
to elough. There is a free auppnration of the conjunctiva 
of the eye and lids. 

Nov. 17. — The whole cornea haa sloughed and sepsr- 
rated, the lens has come away, and the Bur&.ce of the 
vitreous and iris is covered with lymph and pus. The 
conjunctiva of the lids and globe is suppurating. 

Nov. 21.— The conjunctiva of both eyelids and of the 
eye is quite destroyed, and there remain large granulating 
opposed surfaces. Adhesions have already commenced 
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batwewi the whole front of the eye and the palpebral surfaces 
of the lids. The maii still compUina of paiu. Under these 
cireum stances I strongly advisetl the removal of the eye, 
and, with the patient's consent, excised it. Had granula- 
tion and cicatrization been allowed to go on, a complete 
symblepharun, or union of the whole anterior surface of 
tlie globe to the lids, would have taken place. On examin- 
ing the eye after it was removed, pua was found iu the 
vitreous ; and the retina and choroid were bulged forwards 
by an accumulation of pus between the choroid and 
sclerotic. 

The next case is an example of an injury to the eye 
from the lodgement of a number of unexploded grains of 
powder on its surface. It also illustrates the advantage of 
removing as many of them aa possible soon after the 
accident. In this patient the cornea was speckled with 
black dots of powder, but nearly all of them were pitked 
off with a fine needle. 



Case LXV. — Injury of the eye from- gunpowder — Lodgement 
of gome unexploded grains in the cornea and CQnjwtictiva 
covering the gderotic —Recovery. 

Hobert A., tet. 19, applied at the Hospital November 6, 
18(i5, suffering from an injury he had the evening before 
received to the right eye. He was engaged with some 
friends letting off fireworks, wh«n, to increase the effect, 
several men fired off their Enfield rilies, loaded only with 
powder and a piece of paper for wadding. The night was 
very dark, so that they could not distinguish each other 
at more than a few feet distance, and a rifle was inadvert- 
ently tired in a direct line with and scarcely three yards 
ft«m his face. The pellet came in contact with the malar 
bone, causing some bruising and abrasion of the skin ; but 
a quantity of the unexploded powder struck tlie eye, and 
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tomoTB aU loow mmdar; if tiim k an J, ftma tiie mdhefr af 
'tfie «ye and firom twtween fibe Udk azid tba i^blw.. Xlus 
Duty be done 1^ erarting' tiie lids and gMiH; firing- ■ 
WiBMi of tepid water orer tiie froiit of tba ^jra imd -iha 
eiqjanaiink of the lids wHHl a fringe or noaA 'iadift 

a or small scoop any piirtiolea of iJowder wliich may 
In partially adherent from being entangli^d with mucus 
■Or witii ilie conjunctival epithelium. The cornea should 
be Hien carefully extiinined, and all the uiiexploded grains 
vfaidh niay be found embedded in it should be removed 
y^Oi a flue needle or spud. Their presence ioi tJie cornea, 
if near the front of the pupil, will seriously interfere with 
niiim» not only from the little bliick »peck which is formed 
t^eadh' grain, but also from the slight halo of nebulosity 
wifii which each so commouly becomes surrounded. Those 
jpannlei which are deeply embedded in the true coriv< 
HmoB and are out of the field of vision may be left if t1 
Oannot be easily lifted away, as more barm will be done 
i^judiciongly picking than their presence can excite. 

Those specks of unexploded powder which are lyin^ on 
the sclerotic surface of the eye may be removed, but no 
great effort should be made to detach them, as, beyond the 
slightly unseemly appearance they occasion, they seldom 
if ever do harm. 

Having removed all the unexploded powder, a little 
castor or olive oil should be dropped into the eye and 
soothing applications should be used. A lotion of bella- 
donna will relieve pain, and by keeping the papil dilated 
act beneficially in case any general inflammation of the 
eye should follow. The after treatment of the case must 
depend on the way in which it progresses. If there has 
been much destruction of the surface of the globe or of the 
conjunctiva of the lids, partial suppuration will probably 
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follow, and warm applications will give the most comfort. 
If, however, after four or five days or a week the eye is 
ateadily improving, but a inuco-purulent discharge con- 
tinaea owing to some conjunctivitis which the injury has 
excited, slight astringents, such as one of those recom- 
mended in the treatment of a similar stage aft«r bums 
from lime, may be advantageously employed. 

Percus»u»i etips. — One of the moat frequent aoarces of 
injuries to the eye from the use of guns, which is met with 
in civil practice, is from fragments of percussion caps flying 
off when they are exploded by the hammer of the gim. 
This accident very rarely happens when the caps are of the 
best quality, such aa are sold by respectable gunsmiths for 
ordinary sporting purposes. It is almost invariably occa- 
sioned by toy guns, bought as plaj-thinga for children, or 
used by itinerants at fairs and other places of public resort 
for firing at a target for nuts. These common percussion 
caps are sold at a very low price, and are made of a brittle 
alloy instead of the best copper. In their explosion small 
scales are detached from them, and driven with such velo- 
city that if they strike the eye they usually penetrate it. 
Unfortunately, the victim of such accidents is more fre- 
quently some by-stander or passer-by than the person who 
ia shooting. In nearly every case total loss of the eye is 
the ultimate result of the injury, and in several which have 
come under my care the end has been still more disastroua ; 
the other eye has become affected with sympathetic ophthal- 
mia, and it also has been irreparably destroyed ; abaolute 
blindness has ensued. 

The following brief abstracts of six eases of injuries to 
the eye from cheap percussion caps are examples of the 
danger which accompanies their use. In each patient the 
eye struck was at once destroyed, and in five, the sound 
eye after varying intervals of time suffered from sympathy. 
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Joseph M., let. 3'2, applied to the HoBpital for relief in 
February, 1863. Twelve jeaxs previously he was oat 
sparrow shooting. Accidentally be let the gmi off; the 
shot went into the air, but a scale from the percussion cap 
penetrated the eye. He was instantly blinded. The cajis 
used were the cheap ones. He now sought advice on ac- 
count of aympathetic symptoms coming on in the soi 
eye. The patient was under the care of Mr. Dixon. 

W. F., ffit. 7. — In May, 1864., whilst playing with a. toy- 
gun wiiich was being fired by another person, a scale of 
the percussion cap flew off and lodged itself in the right 
eye. The eye is now blind. 

George T., rot. 33, a confectioner, was a patient under 
my care in September, 1865. — Eight years ago be was 
Btriking percussiou caps on a. stone to make them explode, 
when a fragment of one of them was blown off and 
lodged in the left eye. Seven years afterwards the sound 
eye became sympathutically iiftbcteil, and be is now prac- 
tically blind. He can only disting-uish shadows. The 
details of this case are given in the chapter on Sympa- 
thetic Ophthalmia. 

Rich. P., let. 41, came under my care in January, 1865, 
suffering from sympathetic ophthalmia of the left eye, de- 
pendent on the irritation excited by the stump of the right 
eye, which he had lost thirty-three years previously. He 
was striking a percussion cap on a nail to make it explode, 
when a scale flew off and wounded the right eye. It be- 
came severely inflamed and all sight was destroyed. The 
other eye is now a very defective one. 

Susannah A., set. 23, came to the Ophthalmic Hospital 
May 24, 1866, under the care of Mr. Bowman / Ten years 
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ago, she states, she was at Chesterfield Fair, and whilst 
looking at some boys who were sbootiug at a target for 
imts, a fragment of one of the percussion caps flew off and 
lodged itself in her right eye. All sight was lost, and tlie 
eye afterwards shrank. She Las had frequent pain m the 
stump of the lost eye, but her chief object in applying 
to the Hospital was to obtain relief for the sound eye, 
which was beginning to suffer sympathetically. 

Joseph K., ffit. 12, applied at the Ophthalmic Hospital, 
October 16, 1866. Two years ago be was playing at school 
with another boy with a toy gun, using the cheap percus- 
sion caps which had been sold with it. His companion 
fired the gun, when a scale of the percussion cap flew off 
and lodged itself in his right eye. Three months after the 
injury the left eye sympathised, and since then he has lost 
all sight. He is now tn a blind asylum, irreparably blind. 



lujDKIES OP THE EVE PEOM SUALL ShOT, SUCH AS 18 

COMMONLT USED FOR SpoBTiHG PURPOSES. — The Velocity 
and direction of the shot when it strikes the eye determine 
very much the extent of the injury which it inflicts. 

Ist. Spent gkotg. — If the shotis wt<ir/(/ gpont, it may merely 
produce a slight concussion with some eechymosie of the 
conjunctiva, from which the eye may quickly recover. 
Usually there is some irritation for a few days, but this, 
under soothing applications such as have been recom- 
mended in the article on " Coucussioii of the Eye," will 
generally suffice to restore it to health again. 

Occasionally a spent shot ha* sufiicient force fur it to 
penetrate the conjunctiva, and to lodge it«elf in the sub- 
jacent cellular tissue, but it is unable to travel any farther. 
A case of this kind came under my notice at the Ophthal- 
mia Hospital. The man whilst pigeon shooting had been 
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Btmck oin the eye by a shot from a friend'ii gun, wliioli I10 
heMeved had entered the globe. He came immediately to 
tihe Hoepital, and was first seen by Mr. Moss, the homie 
surgeon, wbo after a carefbl examination found a Axsb 
buried in the sub-conjunotiTal cellular tissue, from wbidi. 
he at once remoTed it. The sclerotic coat was uniiguzed. 
The man recoTcred without feeling any ill effDds of 'the 
injury. But spent shot, though they may not penfiftrate 
^ the globe, may yet cause Tery serious mischief to the eye* 
■Ooredialysis or a reparation of a portion of the iris from 
its dliaxy attachment^ or haemorrhage from tiie oSiaay 
processes into the vitreous, or ct^i between the dKMPoid 
and the retina, may be occasioned by tiiem. Ajfteraahaxp 
rap on the eye with a spent shot cataract may fellow s — 
the opacity of the lens being dependent on causes I hate 
ab^idy described in the article on ^^ Traumatic Oafauraot 
produced without Bupture of the External CSoats of tfae^ 
Bye,'' p. 180. 

Mr. Haynes Walton has kindly given me the following 
notes of a patient who was under his care on account of a 
blow on the eye which he had received from a spent shot. 
A marker at a shooting-ground was more than eighty 
yards distant from the man who shot at the pigeon. A No. 
6 shot struck the outside of the sclerotic of one of his eyes, 
and caused no further inconvenience than a very slight 
circumscribed redness. No pain was felt, only a slight 
tap. In a few weeks the lens became quite opaque. 

In all injuries to the eye from spent shot, it is advisable 
to give a guarded prognosis, as the exact amount of damage 
it has inflicted may not be manifested until some weeks 
after the accident. 

2nd. Glancing shots. — A shot at full speed may strike 
the eye in its transit without penetrating it, and leave a 
deep furrow which may very closely resemble a penetrating 



ISJUR 



FROM SMALL SHOT. 



293 



wound. Such an injury requires a very carc-ful t 
tion, ae it is often extremely difficult to decide whether the 
shot has really entered the eye, or has merely struck it 
aud passed on. The foUowuig case, which was under the 
care of my friend Dr, Brid^ater, is a very good example 
of this kind of injury. 



Case LXVI.— A little fellow. A, B, B., !ct. 12, was out 
shooting with bis uncles in September, 18(56, and was 
accidentally shot. The two gentlejuen turned round sud- 
denly and shot simultaneously at a covey of partridges 
which rose unexpectedly behind them. The birds were 
flying low, so that the guns were fired at about breast high, 
and three partridges were brought down. The lad, who 
was behind the shooters before they turned round, but just 
within range of fire, instantly called out that he was hit. 
It was then found that he must have received the greater 
part of the chaise of one of the guns, as scattered over the 
body and legs there were about sixty shots. One shot, 
however, had struck the eye, and for the moment had caused 
blindness. Ignoring the rest of the shot about the body, 
the first impulse of the boy vpaa to ask anxiously if his eye 
was permanently blinded. 

On opening the eye, the pupil was seen irregularlydilated, 
but on raising the uppt-r eyelid, at about 2'" from the mar- 
gin of the cornea there was a horizontal fissure in the 
sclerotic with a leaden stain. It appeared just as if the 
shot had penetrated. 

Examining the parts around the eye, there was found a 
shot hole on the side of the forehead close to the external 
angle of the orbit. It was clear that the shot must have 
either first passed through the out«r margin of the orbit 
before it struck the eye, or else have grazed the bone ajid 
glanced from it on to the eye ; thf former seemed the most 
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probable. Great fears were at first felt that the shot had 
entered the eye. He was, therefore, kept under carefdl 
observation. He was placed in a darkened room ; leeches 
were applied to the temple and cold applications to the 
lids. Under this treatment the eye improved ; all pain 
and irritation ceased, and in a few days the sight was 
almost as good as it was before the accident. He could 
read small print, and tell distant objects, but the pupil was 
still unevenly dilated. On the morning of the ninth day 
after the accident, the lad feeling some itching at the inner 
angle of the eye, rubbed it, when to his intense suiprise 
the shot dropped out from between the lids. 

In this patient the shot having struck the eye passed 
onwards, and probably lodged itself in the cellular tissue 
just beneath the mucous fold at the upper and inner angle 
of the eye, from which place after nine days it became dis- 
lodged. 

3rd. Penetratin<f shots, — The lodgement of a shot within 
the eye will produce all the severe symptoms which have 
already been described in the chapter on " Foreign Bodies 
within the Eye." As a rale the oye may be considered as 
lost after such an accident. The passage of the shot into 
the eye generally inflicts such irreparable damage on the 
different tissues through which it passes, that all sight is 
at once extinguished. The eye at first becomes acutely 
inflamed, and occasionally suppurates ; but generally the 
acute symptoms subside, and alow form of deep-seated in- 
flammation sets in, which ends in softening and shrinking 
of the globe. So long, however, as the shot remains within 
the eye, even though it is shrunken to a mere stump, it is 
a constant soiu'ce of danger, and may at any time give rise 
to an attack of sympathetic ophthalmia in the sound eye 
which may cause its destruction. The pain which is oc- 
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casioneil by a shot in the eye is the same as that Trhich is 
produced by the presence of any other foi-eign body. In a 
case related by Dr. Mackenzie it was bo severe that the 
patient requested that the globe might be removed. A 
gentleman whilst shooting was struck by a shot in the left 
eye from the gun of another person, producing instant 
blindness. For nearly six years he suffered so much from 
neuralgic pains, that although two endeavours to find the 
shot had failed, at his own request Dr. Bntterof Plymouth 
extirpated the globe. " He removed the whole of the left 
eyeball with the lachrymal gland, and divided the optic 
nerve close to the foramen opticum, fearing lest he might 
still miss the object of his pursuit. On a dissection of the 
extirpated parts, he had the satisfaction to find a duck 
shot impacted so firmly in tha,t part of the optic nerve 
which joins the retina, that a considerable effort was re- 
quired to detach it from its bed, in which it must have 
been fixed for six years and six months."* 

It occasionally happens that a. shot passes through the 
eye and lodges in the cellular tissue of the orbit. Com- 
plete loss of the eye would almost certainly follow such an 
injury, but there would be far less probability of severe 
after effects than if the shot had remained within the eye. 
In a patient under the care of Mr. Critchett a shot pene- 
trated the eye through the cornea. Severe ophthalmitis 
followed, all sight was lost, and sympathetic irritation 
showed itself in the other eye. He therefore excised the 
globe, and on making a section of it, the shot was found 
embedded in the sclerotic at the fhudua of the eye. 

There are, however, exceptional cases iji which a shot 

has been lodged within the eye, and yet useful sight has 

been retained. The shot may have penetrated the cornea, 

but being nearly spent, it has then fallen to the bottom 

• Miickcnuif oiillii' Evo. pngf 111. 
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of the anterior chamber, where it may zemalii inO^m^ j| 
causing the patient any annoyance. Mr* White Oooper 
relates snch a case as having been nnder his care. Lei hm 
ibccoont of it he states thaji '^ At the first glance the mtuis 
of the case was apparent. Ashotlayatthebottoiiacraie 
anterior chamber. A little below the centre of thecoKpea 
' was the mark of a wound, but this appeared to haro closed 
sufficiently to seal the anterior chamber. The shot liad 
kept the iris back, so that it was not entangled. !I%yece 
was a slight pink tint aroimd the lower portkm c( the 
oomea, but the eye was singularly firee from inflammation.** 
^ The patient being recumbent^ an incision was made 
^through the cornea^ and the shot was lifted out by means 
of a small scoop with fiEicility. No inflammation IbUowed, 
and the eye was well in a week." * 

In MhiITabt psactioe gunshot ixguxies of tiie ^ye fure 
generally associated with gunshot woxmds of the facet It 
is very seldom that the eye is the only part involTcd in the 
injury. 

The importance of the subject of gunshot injuries of the 
eye may be estimated by the following returns which I 
have abstracted from the Blue-book of " the Medical and 
Surgical History of the British Army during the War 
against Russia." Prom April 1, 1855, to the termination 
of the war 573 cases of gunshot wounds of the face are re- 
corded ; and of these 14 died. In 43, or rather more than 
1 in 13, there was lesion of one of the eyes, and in 2 in- 
stances both were destroyed ; out of the 14 deaths, 3 were 
attributed to the injuries of the eye. One was caused by 
tetanus, the eyeball having been destroyed, and the optic 
nerve injured ; and two by inflammation of the membranes 
of the brain supervening where one eye had been destroyed. 

* Cooper on Injuries to thn Eye. 
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But in addition to tliese, 4 cases are recorded where a loss 
of both eyea took place fi-oiii the explosion of magazines. 

For the cases I have to relate of gunshot injuries to the 
eye during the Crimean war, I am indebted to the admir- 
able reports in the above-mentioned Blue-book. It is to be 
greatly regretted that the valuable records which that 
book contains, drawn up as they have been in the moat 
masterly manner, should bo rendered comparatively useless 
from the unwieldy form in which they are printed. 

The dangers to which the ejes are exposed in actual 
warfare are, 

I. From shot and shell. 

II. From the explosion of magazines. 

Injtjeiks feou Shot and Shell.— Ist. When the eye la 
struck directly by a shot or a fragment of a shell, it must 
necessarily be destroyed. But as alreaJy mentioned, it is 
seldom that the eye auffera alone ; other parte of the fu:Ce 
are usually involved at the same time in tlie injury. 

The following remarkable case is an illuBtration of a 
eevei-e injury to the face, in which one eye was completely 
destroyed. The patient, however, ultimately recovered, 
I and was invalided to England. 

I Case LXVII.— "T. O'Brien, Ist Regiment, 2ad Batta- 

lion, tut. 22, was wounded on September 8, 1855, and ad- 
mitted at the Castle Hospital, Balaklava, on September 28. 
The wound had been inflicted by what turned out to be 
a grape-shot of the largest size (weight 18 oz.), which had 
entered the face at the opening of the left eye, had passed 
I through the nasal cavity in a direction downwards, back- 

1 wards, and to the right side, fracturijig the hard palate, 

I and lodged at the baek of the pliarjnx, on the right side, 

I resting on the vertebral cohunn and its muscleg, and 

I covered by the posterior arch of the palate. The eye was 
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completely destroyed, the iatemal commissure of t!ie eye- 
lids torn to the extent of about half an inch, and the 
tumus of the inferior maxilla was transversely fractured 
on the right aide, or that on which the ball was lodged. 
It is strange that the presence of this large foreign 
body should have escaped observation for twenty dayn, 
bnt it was completely hidden by the posterior arch of the 
palate behind, shghtly below, and to the right si'le of 
which it lay. The wound in the face wsis so small, and 
the general disturbance so little, that it was supposed 
to have been inflicted by a fragment of a shell, which 
had not lodged. The finger, or a curved probe, however, 
readily detected the shot from the mouth. After slitting 
traiiaveraely the arches of the palate with a probe- 
pointed bistoury, to as great an extent as was con- 
sidered safe, it waa removed through the mouth, although 
not without difficulty, by means of one blade of a forceps 
for the extraction of balls, made on the principle of mid- 
wifery forceps. Tlie man recovered without a single bad 
Rymptom, the fractiu'e of the lower jaw united, and he waa 
sent to England little or none the woree, with the exception 
of the loss of the eye, on the 26th January." 

2ndly. The sight of the eye may be destroyed by a shot 
caosing an injury to the optic nerve, the globe itself 
remaining apparently intact. An example of this kind 
is related in the " Sui^cal History of the Crimean War," 
in which the sight of both eyes waa destroyed by a mus- 
ket ball passing through both orbits, but without inflicting 
any external wound on either of the globes. 

Case LXVIIL— "A man of the 88th Eegiment waa 
wounded by a muaket-baU, which entered at the inner angle 
of the left eye, and made its exit close to the lobule of the 
right ear, passing behind the nasal bones. Neither eye 
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appeared to have been organically injured, yet the vision of 
both was irreparably destroyed. On examiiiatioii, the pupils 
of both were found to be much dilated, and they did not act 
to the stimulus of light. No appreciable intiammatton of 
the eyeballs followed, nor could any otiier change in the 
shape or appearance of the several stractureB composing 
them be detected, but the eyes became at once, and 
remained, completely amaurotic, the man asserting that he 
waa even nnahle to distingniab. between bright light and 
total darkness. The wound gave little trouble, and he waa 
invalided to England well, but totally blind, about a month 
after its receipt, and discharged fiom the service in this 
condition." 

3rdly. Shot or shell may cause severe injury to the eye 
without striking the globe itself, but by propelling against 
it with force materials with which they are first brought 
into content. A round shot as it ricochets, or a shell if 
it bursts after it has struck the ground, throws up the dust 
or gravel, whichever it may be, with sufficient violence to 
inflict vei-y serious damage to the eyes if it comes against 
them. In this manner particles of gravel, sand, and chips 
of stone walla are often made to penetrate the eyes and to 
cause their ultimate if not their immediate destruction. 
In siege operations such accidents are of more frequent 
occiurence than in engagements in the open field. During 
the Crimean war the majority of the injuries to tlie eye 
were thiis produced. 

A more rare form of injury is where an article of the 
dress, or a tooth or the fragment of the skull of a comrade 
is carried in front of a shot, and hurled by it with sufficient 
impetus to lodge it within the tissues, if it strikes a man. 
There aro two coses recorded as having occurred during 
the Crimean war in which the eye was injured by this 
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curious form of accident. " In one instance the double 
tooth of a comrade was found embedded in the eye," and 
in a second case " a portion of another man's skull was 
removed from between the lids." 

The following case is an example of a severe injury to 
the face and eye from stones and gravel being thrown 
against the face by the explosion of a shell. The man died 
of tetanus. 

Case LXIX. — "Private William Hardinge, 1st Battalion 
Bifle Brigade, was admitted into the Begimental Hospital 
September 5, 1855, with a severe contusion of the £eu^, 
and very considerable swelling on the left side of the head. 
The injury had been inflicted by the explosion of a shell, 
which drove a quantity of stones and gravel into his fisice. 
Much of this was removed. The eyelid of the left eye was 
found to have been divided, and the eye destroyed. He 
complained of very great pain of the face and eye, but 
there were no remarkable constitutional symptoms. On 
the 7th of September, in sjTinging out the orbit, a hard sub- 
stance was felt, and with some difficulty a piece of stone the 
size of a large walnut, but of aiiguhar shape, was extracted, 
and much gi'avel in small fragments was aftei'wards 
washed out of the orbit. This relieved him, and he was 
very easy till the 9th, when he complained of twitching 
about the mouth, and on putting out his tongue it was 
violently and mvoluntarily bitten by spasmodic contraction 
of the temporal and masseter muscles. The stemo-cleido- 
mastoid muscle was also much affi^cted with spasms. These 
were increased or brought on by any attempt to protrude 
the tongue or to swallow. 

" The spine was blistered and sprinkled with morphia ; 
calomel frequently given in small doses, and chloroform 
exhibited ; but the tetanic symptoms continued, and be- 
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came worse, and lie died in great pain on the 1 Ith, having 
remained perfectly sensible the whole time. 

"On examinatiou after death it was found that the bony 
orbit was extensively fnictured, including the orbital plates 
of the frontal, superior maxillary, and ethmoid bones. Tlie 
sclei-otic coat of the eye was torn open and much gravel 
embedded in its interior, and some fragments had been 
forced into the substance of the optic nerve." 

Another case is also recorded, " where both eyes were 
irrevocably destroyed by gravel thrown up by a shell ex- 
plosion, complicated with extensive bruising and lacera- 
tion of the face ; one testis had been cut away entirely, and 
more than half the other with a large portion of the inte- 
gument of the scrotum, by a fragment of shell ; and a severe 
lacei-ation of the fore part of both thighs existed. Both 
eyes had been penetrated and were collapsed." Notwith- 
standing the severe nature of the general injuries, the man 
" was invalided to England at the expiration of two months, 
well, but quite blind." 

n. ISJUaiES PROU THE EXPLOSION OP MaHAZINES. — 111 

accidents from this cause all the severe effects which the 
explosion of gunpowder can produce are witnessed. The 
eye may be badly burnt, or it may suffer from concussion, 
or from dust or gravel being thrown with force against it. 
Any one of these or the three combined may destroy the 
eye, or inflict on it an irreparable damage. Four cases of 
the loss of both eyes are recorded as having occurred dur- 
ing the Crimean war from the explosion of magazines. 
In two " the coats of the organ had been perforated by 
fragments of foreign bodies driven against them, and 
vision was entirelj' lost, the eyeballs collapsing." 

In one case both eyes were destroyed by the coucussion 
caused by the near explosion of a powder magazine. 
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The Report states " the eyes seem to have been disorgan- 
ised by the direct force of the L-oncusaion conveyed by the 
medium of the air. In this case the aqueous humour would 
appear to have been forced between the hiyers of the 
cornea, as though uo rupture of the eye existed, and the 
eyebaU was full and retained its natural rotundity, a com- 
plete blueish white opacity of the whole of this membrane 
was found to have taken place within a few hours of the 
receipt of the injury. In this case the amount of inflam- 
uiution set up was slight, but vision was completely and 
permanently destroyed." 

Theatment of Gcsshot Injueies op tee Etb. — In tlie 
Bubject of gunshot injuries of the eye are comprised the 
majority of accidents to which the eye is exposed. Their 
chief peculiarities are their severity and the agents by 
which they are produced. It will be needless to describe 
at length the treatment wtich should be adopted for each 
form of injury : I will therefore enumerate the various 
lesions whit-h are met with, and refer the reader to the 
special articles which give a fiill detail of the treatment to 
be followed. 

From the explosion of shells and maga^nes of powder 
we have examples of dust, grarel, and other foreign bodies 
being lodged on the surface of the eye, and in some in- 
stances penetrating witliin the globe. In such cases the 
eye should be examined both superficially and deeply aa 
soon as the patient is seen by the sui^eon, and all foreign 
particles either upon or withia the eye should, if practi- 
cable, be removed. (See the article on " Foreign Bodies 
on the Eye or on the Inner Surface of the Lids," p^e 2, 
and also the chapter on " Foreign Bodies within the 
Eye," page 213.) If the injury is complicated with a 
bum of the surface of the eye or lids, the treatment recom- 
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mended at page 46, under the heading of " Treatment of 
Bums and Scalds," may be advantageously prescribed. 

The lodgement of small shot within the eye. — If after a 
careful examination it is decided that a shot is within the 
eye beyond the reach of the surgeon, and all sight is lost, 
there need be no delay — the eye should be excised. The 
whole interest of the patient is now in the sound eye, and 
this cannot be pronounced safe so long as the shot 
remains embedded in the lost one. There is no occasion 
to wait for urgent symptoms to arise. 

Experience has taught, as far as human means are capa- 
ble of teaching, the risk the patient incurs by waiting, 
and he will act most wisely who accepts the experience of 
others in preference to purchasing it himself at his own 
cost. (See " Treatment of Foreign Bodies within the Eye," 
page 225.) 

When, however, there is doubt as to whether the shot 
has really lodged within the eye, the patient must be kept 
for a time under observation^ and the progress of the case 
anxiously watched firom day to day. (See the article on 
" A Foreign Body within the Eye suspected, but not actually 
seen," page 231.) 

K the eye has been completely destroyed by a bullet or a 
fragment of a shell, or firom any other cause, it will be 
wise at once to remove the remains of it. By so doing, a 
tedious suppuration will be prevented, and the patient 
will be spared much suffering. 
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CHAPTER IX. 

8TMPATEETIC OPHTHALMIA. 



Op all the diflferent forma of inflammation of the eye, there* i 
is not uno over which the aurgeon has ao little control as 
sympathetic ophthalmia. It is the most insidious 
its attack, destmctiTe in ita progreBS, and its reanlts are 
the most irreparable. It almost defies treatment, and, 
irben once established, often runB ita courae michecked, 
to the complete deatruction of the eye as an organ of 
vision. 

The primary cause of sympathetic inflammation is the 
peculiar relationship the nervous systems of the two eyes 
bear to one another ; the mutual sympathy which exists 
between the two in health becomes more manifested in 
disease. Light admitted to one eye wiU cause the pupil 
of the other to contract, even though it is shaded ; and 
the pupil of a blind eye will often dilate and contract in 
unison with that of the sound one when the light is shut 
off or thrown on. It is a fact of practical importance, 
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ttiat when it ia desirable to liniit tjie iiiiiotint of light to 
an injured or a diseased eye, both iniist be sliaded, aa the 
altected one will appreciate and resent the atiniiilus nd- 
luitted to the sound eye, almost as much as if it were itself 
exposed. 

There are two forms of sympathetic ophthalmia. 

The fii'Bt, from being the slighter of the two, may be 
called sympathetic irritation. 

The second is the severe disease now so well known by 
the name of sj-mpathetic ophthalmia. 

Tlie sjTnptoins which characterise sympathetic irritation 
cannot be diagnosed from the early staj^es of sympathetic 
ophthalmia ; still I think they are distinct, ivnd this dis- 
tinction is often mode manifest in cases where, in spite of 
neglect of all warnings, no irreparable mischief of the 
aonnd eye is ultimately produced. 



Sympathetic Ireitation seeme to differ from sympa- 
thetic ophthalmia only in degree. It consiata in attacks 
of extreme irritability of the aoimd eye, which may come 
on whenever the lost tir injured one becomes inflamed. 
There is a slight indistinctness of vision, the objects 
seem to dance about, and reading tires the eye. The 
patient may be able to read No. 1 of Jaeger, and to see 
distant figures rightly ; but he cannot do so for any length 
of time ; the eftbrt of accommodation soon fails, and the 
eye becomes fagged. During the attack the eye is slightly 
reddened, watery, and irritable : occasionally it is painful ; 
the patient Los neuralgic shootings in it, and this may then 
be the symptom which gives the greatest trouble. The 
attack generally lasts for some days, or it may even con- 
tinue for one or two weeks, and then gradually cease ; the 
recovery being frequently coincident with the cfssiifioii of 
the irritation in the injiu-ed eye. 
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The points in which sympathetic irritatioti differs fiom 
sympathetic ophthalmia are : 

1st. Although the eye may be subjected to frequent 
recurrences of the attacks, yet no fibrinous effusions 
nor disorganising changes of its different tissues take 

place. 

2nd. Tlie excision of the lost or injured eye at once 
arrests the disease. All sympathetic irritation ceases 
when the cause which gave rise to it is removed. 

The fact of our being unable to diagnose positively 
whether the symptoms are merely those of simple irritation, 
or the early stages of the more formidable affection of 
sympathetic ophthalmia, is of little practical consequence, 
as in both cases the removal of the injured eye which is act- 
ing as the irritant is the first treatment which ought to 
be adopted. 

Symptoms op Sympathetic Ophthalmia. — These may 
vary from the symptoms of mere irritation just described 
to those of actual iiifiamination of the eyeball. The symp- 
toms are of two kinds: — 1. Those which relate to the 
nervous, and, 2. Those which beloiigtothe vascular system 
of the eye. 

The vprroKs sijmjdoms always show themselves at an 
<»arly period. Slight photophobia, with some lachryina- 
tioii, is pres(Mit in every ease, tliontj:li varying in degree. 
The dread of light does not become severe until the disease 
has been thoroughly established, and even then it is not so 
intense as in many other affections. An inability to de- 
fine clearly and to read small print without a distinct 
feeling of discomfort is a symptom so often seen at an 
early period of the disease, Avliile the humoiu-s are still 
clear, that I believe it is referable to a w-ant of power 
in the ciliary apparatus to focus the eye correctly fur 
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aear objects, and to the consequent imperfect formatii^n of 
the imag^e ou the retina. 

The syrnplirms which arise from, a derangement of flie vas- 
cular system of the eye manifest themaelvea in a rapid effu- 
sion of lymph, capable of speedy organisation. 

If the eye at an early period of the disease be examined 
with the ophthalmoscope, great congestion of all the cho- 
roidal vesaels will be seen. It is possible that the general 
arterial congestion may be due to some impaired condition 
of the sympathetic system of the eye, so that ihe vessels, 
losing the control of the sympathetic filaments, which in 
a normal stat« exert a powerful influence in maintaining a 
proper tonicity of their coats, become distended, and this 
passive engorgement lavnurs the rapid effusions which 
characterise this disease. 

General summary of sym,ptoms. — At the commencement 
of tlie attack, the eye is irritable and abnormally sensitive 
to light; there is some lacbrymation, tho conjunctiva is a 
little injected, and the papil is decidedly sluggish in its 
action ; the power of focusii^ the eye for near object* is 
diminished ; and the patient is unable to maintain a pro- 
longed accommodative effort. Reading or any fine work 
quickly induces a fatigue which is followed, first by the 
words becoming confused and blurred, and, lastly, if the 
eyes are not rested, by a complete loss of their image. A 
few minutes' rest and the eye can resume its work, bnt 
the same symptoms shortly reappear and oblige it to 
desist. 

If the disease progresses, the globe from sclerotic injec- 
tion assumes a pinkish appearance, with a distinct ciliary 
zone around the cornea, showing internal congestion. 
The pupil contract-3 adhesions to the anterior capsule of 
the lena, and becomes stationary ; or if atropine is dropped 
into the eye, it dilates oidy slightly, irregularly, and parti- 
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ally. The aqueous boeomes serous, and the Btriation of 
the iris, at first indistinct, is afterwards complet*;!/ lost. 
At the onset of the disease there is generally no pain, not 
even sufficient to draw proper attention to the eye ; but in 
the later stages tlie globe is tender to the touch, and there 
is frequently supra-orbital pain. Lymj)!! is spetslily 
efRised in large (juantities as an infiltration into thu differ- 
ent tissues involved in the inflaniination ; the pupillaj^' 
area of the capsule of the lona is covered and the iris 
almost soaked with it. This exudation rapidly becomes 
organised, and contracts firm adhesions between the i»os- 
t-erior surface uf the iris and the lens-capsule. Commencing 
generally in tlio iris, the disease extends itself back to the 
choroid, and a form of irido-choroiditia is established, very 
difficult to arrent. 




I 



Pig. 66 represents, as well as an engraving can, 
the appearance of an eye suffering from sympathetic 
ophthalmia. It was drawn from a young man, aet. 18, a 
glass-blower, who had lost bis left eye from an injury he 
received ten months previously. 

Whilst following his occupation of glass-blower, a 
piece of glass struck the left, eye and inflicted a small 
penetrating wound in the ciliary i-egion of the sclerotic, 
close to the lower margin of the cornea. The eye became 
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inflamed, and in five months hia sight with it was re- 
duced to a mere perception of aliadowa. 

About six months after the accident, the injured eye 
became more inliamed, and the right eye began to sym- 
pathise. Four luonthB after this, he applied to the 
Ophthahiiic Hospital for relief. 

The state of the two eyes was then as follows : 

Left eye. — The globe flattened at the site of the injury. 
Its tension induced to — T 3 ; the pnpil closed ; the ante- 
rior chamber very shallow, the ii'ia and lens being almost in 
contact ivith the cornea. He has bare perception of light. 

Right eye suflering from ajTupathetic ophtha.lniia. The 
tension of the globe was — T 1 . The pupil was of the size 
seen in the drawing ; its margins completely adherent to 
the lens capsule, the pupillary area of which was covered 
with a false membrane. The anterior chamber very shal- 
low, the iris and lens being thrown forwards towards the 
cornea. He was able to see a hand waving in front of 
him, but could not count fingers. 

Sympathetic ophthalmia diifers from all other inflam- 
mations of the eye — 

I. In its nature and the way in which it invades all 
the different tissues of the eye. 

n. In the causes which produce it. 

I. The nature of sympathetic injlammation. and Hie way 
■in to/i/cA it involves the other iissitcs of the eye, — It is essen- 
tially an adhesive or flbrinous inflammation. Seldom if 
ever does an eye aftected with sympathetic ioiflanimatiou 
suppurate. Its tendency is to rapid plastic efFusiona, 
which soon become organised and incapable of absorption 
— blending the difltrent tissues together, impairing their 
textures, and destroying their functions. Repair seldom 
follows an arreHt of the disease : tlie damage it has in- 
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Sicted remains, Verjr mitidiuuH in its uttacV, the eye is 
generally, though not always, invaded by the disease with- 
out having pain ae a warning of its pi-esence. It often 
creeps on unheeded by the patient, and the first symptoin 
which frequently draws the attention to the apparently 
Bound eye is a slight defect in the ability to define clearly, 
and a general pinldness of the globe. In children I have 
seen the disease thoroughly established before they have 
been brought by their parents for advice, simply from the 
fact that the absence of pain indiiced them to think lightly 
of it. When once fairly started it is an inflammation very 
difficult t« subdue, and even when arrested ii ig liable to 
/reqitent recii/mnce. The iris, choroid, or ciliary processes 
are the parts primarily affected by the disease ; but the 
other tissues may and do become secondarily involved. 
In some cases it seems to originate in and limit itself to 
the anterior structures of the eye, leaving the fundus 
healthy, as in a case under the care of Mr. Critchett, 
where after an arrest of the disease he succeeded in ex- 
tracting the lens and makin^^ :t nuw pupil, and in restoring 
to the patient a very useful amount of vision. In other 
patients the choroid and deeper structures become impli- 
cated, and total loss of sight ensues. As a rule, the 
disease commences in the iris, and its progress is hack- 
wards to the choroid. It may, however, occasionally 
commence in the choroid, and extend forwards to the 

The peculiar disposition of this inflammation to the 
rapid efi^usion of lymph is manifested from the very com- 
mencement of the disease. At an early period the pupil 
is fixed by adhesions between it and the anterior cap- 
sule of the lens, and the whole tissue of the iris appears 
as if it were soaked in lymph. It is not deposited on the 
surface in nodules, as in syphilitic iritis, hut occurs in the 
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form uf an iiililtratiou invading the very texture v( the 
iris, In the synechia) which are formed, it is not simply 
the pupillary marj^in of the iris which contiiuits adhesions 
to the capsule of the lens, but the whole of its posterior 
unrface, gluing it down and incorporating it with the lena- 
capsule ; so that if at a future period an attempt is made 
to form an artilioial pnpil, and a portion of the iris ia torn 
away, it is common to find the exposed part of the capsule 
covered with uvea, indicating exactly the eirtent of adhe- 
sion which had existed between it and the posterior sur- 
face of the iris. 

Early in the disease, when the iris is saturated with 
Ij-mph, it is soft and rotten ; for this ia the only word 
which conveys to the mind its actual condition. At- 
tempt at this stage to remove a portion of it, and the 
hook will go through it like tinder, or the forceps will 
only bring away the particle whicli it holds between the 
extremity of its blades, tearing it away from the rest. At 
a later date, when all the acute symptoms have passed 
away, the iris has become completely changed in its cha- 
racter ; it ia excessively tough, has completely lost all its 
elasticity, and is converted into a dense fibrous membrane. 
In the endeavour to remove a portion of it to form an 
artificial puptl, the hook is often unable to penetrate its 
textnre, and scissors are required to cut it ; but the cut 
made in it remains only as a slit, no sepai-atiou or retrac- 
tion of ita edges taking plaije. The lymph, which in the 
early stage was infiltrated into its substance, bus now 
become organised and been converted into a fibrous 
tissue. 

Tension of the eye. — The tension of a synipatlietically 
inflamed eye varies with the development of the disease. 
In tlie early stages it is usually increased, sometimes to 
the extent of T 2 or 3, so that the globe cannot be indented 
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with llm tidgera. Tbie etatc of iiicniiweil tension niaj ' 
continue during iiiauy montlis. or even liist bejond a year. 
It luuy accompany the acute or snbiuriitu e^ rnptoms of tJie 
(lis4?iiHe which pretieda atrophy. If tht' disease rnna oa 
luiubated aiid iiuiirrested, tht? increased tension subsidtis. 
aiid the oyc grod"''!')' becomes Bofler than normal, and 
sinks to — T i or 'i. The vitreous slowly atrophies, loses 
conaistfiucyaoddiuiiuishes in bulk, and with these chan^ea I 
tlie eye sofU'us. But, worst of iill, ae the atrophy of the ' 
vitreous pn>ct'edfl, the retina is deprived of its normal 
support, and falling forwards becomes first in part> and | 
otlen at last entirely, detached from the choroid. 

Sympathetic ophtliolniia ia seldom, if erer, excited by a 
suppurative inflammation of one eye. This tact has been 
noticed by Von Gmefe, and my own experience accords 
mth it. I have never aeen a sympathetic iuflammatiott of ' 
the sound eye couie on during; suppuration of the injured 
one. If, however, a foreigfn body Is within the globe-, sap- 
punition does not lessen the danger which it* presence in 
the stump will keep up. 

The ii<jc iif the jiiitici'l ha» a n-mnrkiiblc hijltiettce im ibis 
diteaee. — The young are much more prone to it than the 
old, and it runs its course more rapidly in the child or the 
young adult than it does in the middle-aged or the old. 
This might be reasonably anticipated, for the excitable 
nervous energy and quick circolatiou of the young pre- 
dispose them to all diseases which depend on irritation of 
any portion of the nervous system. 

The period at which sympathetic ophthalmia may eome on 
after an injury. — It is difficult to assign any date at which 
sympathetic ophthalmia may be expected, or after which 
the sound eye may be considered as safe. If the injury 
is a penetrating wound, the most usual time for the early 
symptoms to appear is from six weeks to three months 
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after the accident, but I have seen them ocour at both a 
much earlier and later date. So long as the irritation pri- 
marily excited by the injury continues, the sound eye may 
sympathise. The risk cannot be said to have passed anay 
until the injured eye has quite recovered ; the sclerotic 
must have regained its normal whiteness, and all photo- 
phobia and lachrymation have ceased. 

If the injury is fr&m a foreig-n body ivithin the eye, 
the sound eye may become sympathetically afi'ected at any 
time, and aiter the lapse of any number of years. 

II. Tlie causes of nym^athetic ophthalmia may be classed 
under three headings :^ 

Ist. Wounds of the eye, 

2nd. The lodgement of foreign bodies within the globe. 

3rd. The irritation excited by degenerative changes 
taking place in eyes already lost. 

1. From wounds of the ei/e.—One of the most frequent 
causes of this aiTection is undoubtedly a wound of one eye, 
but the situation and class of injury influence very mat4!ri- 
ally the chance of this sympathetic action being started in 
the other. Penetrating wounds in the ciliary region, or 
that part which extends for about one eighth of an inch or 
uiore backwai-ds from around the cornea, a space in wltich 
the cUiary muscle and ciliary processes lie, are pecu- 
liarly liable t« produce sympathetic irritation in the sound 
eye. 

A simple incised wound of tlie cornea, even though it be 
of considerable extent, provided none of the deeper tissues 
are implicated, will generally speedily heal, and beyond 
the impairment of vision caused by the scar, no further 
evil will probably follow ; but if the cut extend into the 
ciliary region, there is good cause for anxiety. The dan- 
ger of the injured eye is increased, and there is super- 
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udded a serious risk of the sound lyyu becoming uiToIved in 
syinjiatJietifl opIitluUmia. 

Womids of the cornea, accompanied with large prolapse 
of the iria, are prone to excite irritation in the other eye, 
and especially if tlie patient l)e a young cliild. This 
danger ia increased if the cut in near the marg-iu of the 
cornea, and if the prolapse is sufficiuiitly large to pull upon 
the ciliary processes. 

Of all wounds the penetrating ones caused by seuti- 
blunt instruments, such as the ]>ointB of a pair of ecissors. 
a at«id i>en, or a crochet-hook, especially if inflicte<l 
in the ciliary region, are the most liable to give rise bo 
sympathetic symptoms in the other eye. 

Cask LXX. — Wound of tlie. com^ of tii^ riyht eye, wUh 
irrolajise of the trw, from a blow with a tlutu;, fidfowcd by 
gymjialhifiic ophthalmia of (Ae other eye — Frtqucnt recwr- 
Ttrihce of the duieaite — Removal of the injured «yo ten montit* 
afliir the accidenl~Rei,ief. 

Mary R., set. 8, was brought by her mother to the 
Hospital on April 22, 1S64. Five days previously a stone 
thrown by a boy struck her right eye, and inflicted a 
wound in the cornea, through which a piece of iris imme- 
diately prolapsed. 

State on admission. — The eye was very red and irritable, 
and unable to bear any exposure to light. There was a 
wound in the cornea at the lower and outer part, extend- 
ing from just below the margin of the pupil to near its 
circumferential border. Througli this wound the iris had 
prolapsed, and the bulging portion vras covered with lymph. 
The lens apparently was not wounded, nor did the iris 
seem to have been cut ; it simply bulged through the 
wound, drawing the pupil towards it. The aqueous, though 
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a. little aeroUB. was tmnsparent, and the striation of tha 
iris quite distinct. Ortlered^ — 

BelliidoQua fonieutaiinn, 

Piilv. Hyd. c. CVt. c. Rheo, pr. viij. at bedliiiie, 

and to keep in a darkened room. 

April 26. — The child is decidedly better. Tlie eje is 
more quiet. The prolapsed iris is covered with lymph, and 
the edges of the wound in the cornea appear to have united 
to it. The prolapsed iris I'ormed a button, which projected 
considerably, from the aqueous vrithin distending it. This 
I snipped off with a pair of scissors, and a little aqueous 
immediately escaped, To continue the beUadouna fo- 
mentation. 

May 2. — ^The eye is now qnite quiet; the redness has 
almost disappeared : she has no pain. There is a good 
anterior chamber ; the aqueous is clear, and the piipil acts 
well. 

May 12. — The eye apparently well. The patient now 
ceased her attendance at the Hospital. 

June 10. — The child was again brought to the Hospital. 
The injured eye was slightly irritable ; there was some 
photophobia and slight sclerotic redness. It was for the 
left or uninjured eye for which the mother now sought 
advice. The cornea was cloudy, the pupil stationaiy, with 
complete posterior synechia — the aqueous serous, but clear. 
The ciliary zone of red vessels axound the cornea was dis- 
tinct; the whole globe had a pinkish appearance, and 
there was a slight di-ead of light. The vision was much 
impaired; she could only read No. 10 of Jaeger's test- 
types. The child had suffered jmi jiain wluttecer in the eye, 
and had slept well. The only symptoms the mother had 
noticed were a slight intolerance of light, and a trifling 
i-edness of the eye ; but as the eye was evidently getting 
worse, she sought advice for it. It was about a fortnight 
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Biucf she first uoticetl tliat the eye was uofc quite well. 
Ordered — 

To be rubbed into the ns:illa, Ung. Hydrarg-. ^. evciy night; tad 

li) lake t^m 

(juins Diaulph. pr. ^ ; ^^| 

Ai^UI. Sulph. dilut. <<\ V. ; ^^M 

Aqiue 5m. ; thtee time» n dny. ^^H 

And to driip inia liolb eyea e. eolutioa of 

Atfopifu Sulph. gr. j. Aqiiai _^ j. i t]irt<e tintM n diiv. 

She was told to procure a, pair of gogglts with dark 
neutral-tint plassea to wear habitually, and the room in 
which she lived was to be kept darkened. 

June 21.— The mouth slightly affected by the mercurial 
inunction ; the eye decidedly better ; there is less photo- 
phobia and redness. To continue the unguent, hydrarg, 
every other night, and to repeat the medicine. 

Jvne 28. — The eye is more quiet, and there is but little 
dread of light ; the cornea is almost clear, tuid the aqueons 
ia leas serons. To repeat the quinine medicine, but omit 
the mercurial inunction. 

The eye from lliis ihitt' sti'Lidily imprtivcd ; the redness 
disappeared, and all active disease ceased ; but» as the re- 
sult of the inflammation to which it bad been subjected, 
there was complete post'Crior synechia, and the lens-cap- 
sule within the pupillary area was covered with a film of 
lymph. Tlie eye was also irritable, and when exposed to 
a full light, by removing the dark glass goggles which she 
habitually wore, would flush up. About the second week 
in July she went into the country, with special injunctions 
to abstain from all use of the eyes for six months, to con- 
tinue the use of the dark goggles, and when in the house 
to keep the room darkened. This arrest of the disease 
was, however, only for a time ; every few weeks the 
eye would become irritable and inflamed, and she would 
come to the Hospital for relief. Under soothing and tonic 
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treatment all irritatioii would soon cease, and alie would 
discontinue lier attendajioe for a while, but only to return 
again after a aliort interval. 

In the beginning of Februarj-, 1865, a more acute attack 
than usual brought her to the Hospital ; and as the sight 
of tlie injured eye was now quite lost, and the irritation in 
the other very severe, I strongly urged the mother to have 
the injured eye removed ; and to tliis she consented. 

Before the operation, the state of the injured eye was as 
follows ; The globe soft, its tension — T 2 ; the iris almost 
in contact with the cornea ; on its surface could be seen 
with the unaided eye large red varicose vessels. There 
was a cicatrix in the cornea majbing the seat of the in- 
jury, and to it the lower and outer edge of the iris was 
drawn. The sclerotic was reddened, and the ciliary zone of 
vessels distinctly marked. The eye was excised on Feb- 
ruary 13. After its removal, it was examined by Mr. 
Hulke and Mr. Bader, and their report is as follows : — 
(Edema of the retina witli tibrillated exudation and swell- 
ing of the connective elenienta, especially the radial fibres : 
cedema and purulent infiltration of the choroid, with swell- 
ing and incomplete disintegration of the hexagonal epi- 
thelium. The whole vitreous semi-opaque, and infiltrated 
with a fibrillated substance. 

Febniary 21. — The left eye is decidedly improved since 
the source of the irritation has been taken away. The 
globe is less vascular and more tolerant of light ; with it 
she is able to read No. If! Jaeger's types ; tension, 
normal. 

From this date the eye continued quiet, but the sight 
was in no way improved, as there was complete synechia, 
and the pupillary area of the lens was covered with a false 
membrane. 

On September 20, I8llfi, she wa« i-eailniittt^l into the 
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Hospital. I tlien excised a piece of iris in the upward- 
direction ami removed the lens. After the operation she 
had slight iritis, imd the pupil ^^^adiially became closed and 
adherent to the opaque len.8 capsule betiiud it. She has 
now a perfect field of viaioo, and very good perception of 
large objects. Another operation will be necessary for the 
formation of au artificial pupil, which, if suocessfiil, will 
regain for her very useful sight. 

lu this patient, the insidiousness of the diseafio, its 
severity, and its recuiTent nature are well marked. Prom 
the complete absence of pain, it was not detected by tho 
mother until it had become fully established, and had 
already committed irropai-able damage to tlie eye, in the 
sealing-down of the pupillary edge, and a portion of tlie 
posterior surface of the iria, to the anterior capsule of the 
lens. By soothing applications to the eye and a gentle 
mercurial course, the disease was for a time arrested, but 
only to recur again and again at short intervals. Thn 
excision of the injured eye exercised a specially beneficial 
influence in allaying the lost attack of inflammation ; 
and there is reason to hope that with the remOTal of 
the exciting cause the disease may be stopped : certainly 
the chances of its lecurrence are materially diminished. 

Cabe LXXI. — Injury to right eye from a punctvred wound 

at the margin of the cornea, extending into the aclerotie, 

followed by sympathetic ophthalmia of the other eye. 

Eate S., tet. 9 years, came imder the care of Mr. 

Bowman at the Ophthalmic Hospital in February, 1864. 

She was endeavouring to untie a knot with the point of a 

pair of scissors, when they slipped ; and the point of one 

blade penetrated the right eye at the lower and inner 

margin of the cornea, inflicting a wound which extended 

into the sclerotic. The eye, after a certain amount of in- 
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Haiiiiiiatioii, wliicli Iilt mother sajs did not give licr 
much pain, became apparently well, and in seven or 
eight weeks she went int« the conntry. About one niontli 
after this the injured eye became again influmed, and at 
the end of a week from this time the child noticed that 
the sight of the left (the uninjured) eye was failijig i-apidly. 
Hhe hati never miffered any fain in it. There was a slight 
dread of light, but not much, and the eye looked a little 
bloodshot. The child was now seen by Mr. Bowman, who 
ordered her small doses of the hydrai^. bichlorid. with 
tinct. cinchona', and a Iwlladonna lotion to bathe the eyes 
with frequently : she was told to wear goggles with dark 
glasses habitually, and to avoid all exposure of the eyes to 
strong lights. Under this treatment the irritation of the 
left eye subsided, but only to recur again and again. 

On March 7, 1866, the mother brought the child again 
from the country. The left eye was more irritable than 
usual. The following was the condition of the two eyes: — 

The ri'jht eye (the injured one). — A cicatrix at the jimc- 
tion of the lower and inner part uf the cornea with the 
sclerotic ; the pupil is small and contracted, the pupillary 
space filled with lymph; there is coni[ilete posterior 
synechia, and the iris is bulged forwards toward the 
cornea, so as abnost to come in contact with it. Tlie 
tension of the eye is T 3 ; with it she can only distin- 
guish shadows. 

The left eye,— Irritable and of a pinkish colour; tlio 
pupil irregularly adherent to the lens-capsule, and the 
pupillary area of the capsule of the lens covered with 
IjTuph, with the exception of a small spot at the lower and 
outer part, through which she is able, with her head thrown 
to one side, to read with difficulty words of No. 1 Jaeger's 
tj-pes. Tension T 2. 

Mr. Bowman excised the injured eye, but declined per- 
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forming any operation for t}ie prest'nt on th** loft ev 
thonght it advisable to wait until all irritation had eeaaed. 
The left eye decidedly improved after getting rid of tJie 
BOiirce of the irritation, 

In this patient, as in tlii? previous cane, the pec 
insidiousiiess of the disease and its recurrent nature ' 
well marked. The child anfiered no pain, and scarcely' 
any photophobia; yet the severity of the inSamuiation to 
which the eye haa been subjected is evidenced irom the 
results which it haa left behind it. 

2. From foreign hodiea within the eye. — The dange-T 
of the sound eye sympathising when there is a foreigii 
body in the injured one is very great. It cannot be ex- 
aggerated. No lapse of time diminishes the risk 
continues whilst the source of irritation remains. Ev^t] 
the fact that the injured eye has suppurated from the 
flammation primarily excited by the accident, does m 
render the sound one more safe, if the foreign body si 
lies embedded in the shrunken atnmp. The length 
time whidi a forei^i body has been in the eye without 
producing any irritation is no guarantee that the danger 
of its presence has passed. In Case LXXII., in which a por- 
tion of a gun-cap was lodged in the eye, suppuration and 
shrinking of the globe followed. For seren years the stump 
remained quiet and gave no trouble, but without any 
apparent cause it then became inflamed, and the aotmd 
eye was soon after affected sympathetically. The poor 
fellow is now practically blind. He can only distinguish 
light from dark, or the waving of a hand in front of him. 

Again in Case LXXIII. the patient lost his right eye from 
a piece of gun-cap being lodged within it, and for more than 
thirteen years the lost eye caused him no annoyance. 
Without any assignable cause it became inflamed, and 
the left eye was almost simultaneously involved in sympa- 
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tlietio ophthalmia. At the time of hia adiniHsicm into the 
Hospital he was scarcely able to distin^ish his own hand. 
Both of these eaaea tend to prove that accidental 
circiitastaiicee over which the patient has no control may 
cause a forelgfn body which has long laid quietly in a lost 
or shninken eye, to light up such an amount of irritation 
that the sound one will at once become aft'ected by it. 

Oas^^LXXH.— -/<o«s of the] eft eye from the lodijemertt within 
it of a portion of a gun-cap — Inflammation of the etum^ 
more than seven years after the injury, followed by sympa- 
thetic ophllialmia of the right eye. 

George S.. jet, 33, by trade a confectioner. — Eight years 
ago, by way of amusement, he was exploding some percus- 
sion caps by striking them witb a hammer on a atone. 
The caps were cheap ones, which he had procured at what 
he called a cheap Birmingham shop, in the country, at the 
price of 25 for a penny. Whilst striking one of the per- 
cussion caps a fragment flew into the left eye, and there 
lodged itself. 

The eye inflamed and snppuiuted, and, aiter much suf- 
fering, shrank to a mere stump ; but the foreign body, as 
fiu- as he knew, still remained in the shrimken remnant of 
the eye. From that date, for more than seven years, he 
wa« completely free from pain ; the lost eye gave him no 
inconvenience. The sight of the right eye was remarkably 
good, for he was a crack shot at long distances in the 
volunteer company to which he was attached. 

In February 1865, for the first time, the stump of the left 
eye became painful and inflamed, and soon afterwards he 
noticed the sight of the right eye was foggy, but he suf- 
fered no pain in it. This attack continued about three 
weeks, the sight of the right eye becoming rapidly worse. 
Under treatment he recovered, but the sight of the unin- 
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jured eye was much iuipairi'd. Since then the stump bad'l 
been repeatedly inllamed, a^iid with euch attack the rigU 
eje had sympathised, and on one occasion became acntel|p 
affected and very paiitful. 

After each attack tlie sight of the right eye waa materi- 
ally injured ; and although all irritation would for a time 
subaide under treatment, yet he never regained any of the 
vision he had lost. 

On September 22 of the aame year he applied to tie 
Royal LoiidoD Ophthalmic Hospital. The following w 
the state of tlie two eyes. 

Left eye.^A. shrunken and contracted stump, inflamed, ' 
and looking red and irritable. Through the centre of 
some cicatrix tissue, which occupied the pla^'e of the cor- 
nea, was projecting a metallic point, evidently the extre- J 
mity of the piece of the percussion cap which had been aofm 
long lodged in the eye, and which was now making itol 
way to the surface. 

Riifht eye. — Slightly pink and irritable. The cornea 1 
clear. The pupil fully the normal size, but fixed and 
completely iidln!ri.'ut to the lens capsule, and the pupillaiy 
area of the capsule of tlie lens covered with a film of Ijmph. 
The striation of the iris very indistinct, and the anterior 
chamber very shallow, the plane of the iris having been 
approximated towards the cornea. He is unable to read 
No. 20 of Jaeger's test types or to count fingers. He can 
only just make out the hand when held before his eye, or 
distinguish any large object in front of him. 

He was at once admitted into the Hospital, and I re- 
moved the stump of the lost eye. On making a section of 
it, the piece of the percussion cap was seen to have made 
its way towards the surface, taid was projecting by one of 
ita edges through the cicatrix tissue in ths iront part of 
the atump. 
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The deep tiasiiea of the eye were all ao matted together 
as not to be recognised. 

The man made a good recovery from the operation, and 
the right eye has decidedly improved. It is less irritable, 
and the pink appeanmce has disappeared. 

Cabe LXXm. — Loss of the right eye from the lodgement 

within it of a portion of a gun-cap fourteen t/earspreviousli/ 

— hifiammation of t!te lost eye, and sympatlistic ophthalmia 

of the other, running mi to almost complete loss of vincm. 

This patient was under the care of Mr. Couper at the 

Ophthalmic Hospital. His history was as follows ; — 

Whilst shooting in the streets at a target, fourteen years 

ago, a piece of a gun-cap flew into hia right eye. For 

some time after, he had great pain and iuflammatiou of 

the eye, which ended in complete loss of sight : he did not 

even retain perception of light. 

The man ajjplied to the Hospital on September 2, 18G4. 
He said that up to six monfJis ago lie had suffered no 
trouble with the lost eye, but atout that time it became 
inflamed and painful, and has continued so ever since. The 
left eye at the same time was sympathetically affected, and 
with it he can now scarcely distinguish his own hand. 

Mr. Couper excised the right eye ; and on making a 
section of it afterwards, he found a. small chip of a gun-cap 
embedded in lymph and lying on the ciliary processes : the 
retina was detached. 



3. Sympathetic inflammation depende^it on abnormal 
change* taking place in an eye already lost. — Eyes which 
either from injury or disease have ceased to be organs of 
vision usually undergo a slow process of disorganisation. 
The original tissues gradually waste, become altered in 
teitnre, and new pi-odncts are often formed. These 
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changes are, a» a mle, very slow. There Tuay be no 
evidence of their having even conmienced nntil many yeais 
after the eye has huen lost. Nevertheless, I believe that 
atmphy and degeneration of the tisBnes speedily begrin in an 
eye which has ceased to see on account of cbguig^s induced 
liy a deetructive inflammation, no matter how that inflam- 
mation haa originated ; but it may require yeai^ to efl'ect 
a complete disorganisation or cliangfe of etructure. The 
exception to this, I think, is in eyes which have been lost 
from perforation of the cornea in purulent ophthalmia, or 
from any disease which bUnds by a destruction of the cor- 
nea without iiaplicating the deeper parts. These will 
continue for many years, and indeed for long lifetimea, 
without giving their owners any annoyance whatever. 
The fundus in such eyes is healthy ; a gradual atrophy 
takes place from disuse ; and they may shrink, but they 
still remain quiet. 

This is not, however, always the case, for the parts 
witliin may waste more rapidly than the tunics of the globe 
by slirinkin^' ciin aceoimiiodute theniaelves to tlieir lessf-'innl 
contents, and the relative connection of the internal struc- 
tures thus becomes disturbed . From atrophy of the vitreous, 
its consistency and bidk are diminished, and the retjoa, 
deprived of its natural support, falls forward and becomes 
separated froui the choroid, which may still maintain its 
normal position with the sclerotic. This space often ^ts 
filled up by so:ne adventitious deposit, capable either of 
becoming organised and forming a new growth, such as 
fibrous tissue or bone, or at some future period of under- 
going degeneration. 

The development of bone in eyes which have been long- 
lost is a frequent source of suffering to the patient and of 
danger to the sound eye. It most commonly occurs in 
those eyes which have been destroyed by injury, or by 
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some inilammatory disease. The bony matter Is almost 
iuvariably seen on the anterior surface of the choroid, 
hetween it aiid the retina which is always detached, and 
usually coarcted. In some cases a mere ossific film is 
found lying on the choroid, whilst in others, as in Case 
LXXTV., there is a thick bony cnp, sufficient in size to 
(tecupy nearly the entire stump. 

It aeems very probable that the furmation of these bony 
plates is due to an inflammatory exudation of lymph on 
the surface of the choroid, which after a lapse of time 
becomes organised and converted into hbrons tissue. This 
afterwards undergoes a fiirther change; osseous grannies 
itre deposited within it, and it becomes bone, having all 
the characters, both anatomical and chemical, which distin- 
guish this tissue in other parts of the body. Tlie cup of 
bone is usually perforated near its centre by a small canal, 
through which pEisaes a small band of the atropMed retina 
back to the optic nerve. 

Whilst bone is thus being developed in the fundus of 
the eye, earthy salts, such as the phosphate or carbonate of 
lime, are frequently at the same time being deposited in 
the lens, if there is one, and between the laiuinie of the 
cornea ; or if that lias been destroyed, in the cicatricial tis- 
sue which has replaced it. 

In a report of a specimen of " Bone ftuni the inner sur- 
face of the Choroid," by Mr. Hulke, in the Pathological 
Transactions, vol. viii. page 320, he has given the drawings 
of the microscopical appearances of the sections he exa- 
mined. He found in them all tlie elements of true bone — 
a complete system of vascular canals, with lacuuot and 
canabculi. In the mere scales of bone which lie has 
since examined, he has told me that he has been unable to 
detect any vascular canals, but in all he has seen the 
facunu) mid caualiculi. This in probably simply duo to the 
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fact tliat sucli delicate films of bone were too thia to 
admit of them. In vol. xi. of the Pathological Transactiom, 
ua^ 227, ia a microscopic drawing of a section of a cup of 
hoTie removed by Mr. Obre from an atrophied eje which 
had been lost from an injury thirty years previously. Thft 
account fpven by bim of its atractnre confirmed tint 
already described by Mr. Hiiike. ITie chronic changea 
which are taiing place ia such eyes render them liable t» 
frequent attacks of inflammation ; and although these uaj 
not be very severe, yet they are pecuharly prone to pro- 
duce sympathetic ophthalmia in the sound eye. 

i'l". 87. Fig. 67 is the dra^ving of a sec- 

tion of an eye fi^im a |>atient, ait, 30. 
She had loiit all sight in it from an 
injury eighteen years previous to her 
(ciHiingundermycare. Until within 
(bur or five months it had never 
given her any trouble. The gh 
WJ18 Blinuik about one-tliird ; at times It was very painft 
and it had lately been subject to frequent recurrences of 
mtiamniatiou. But licr chief anxiety was about her sound 
eye, which sympathised whenever the lost one waa in- 
flamed. She complained that it became very irritable, and 
that she was unable to read or work with it. I therefore, 
with her consent, excised the lost eye. 

On making a section of it, the appearance represented 
in fig. 67 was seen. The entire retina waa detached 
and coarcted ; the choroid waa in situ with the sclerotic ; 
but lying on its anterior surface around the optic nerve was 
a dehcate film of bone. 

After the operation all sympathetic irritation rapidly 
subsided. 

The next case is a good example of the development of 
a large cup of bone in the stump of an eye wliich had been 




?ver 
s of 11 



DBGBNERATrVE CHASGES IN LOST BYES. 



327 




lost for more tlian sixty years. It was removed, as it liaJ 
become very painful, and was exciting sympathetic symp- 
toms in the other eye. 

Case LXXIV. — Mary S., tet. 61, eame under my care 
on account of neuralgic paijis in the stump of her lost eye. 
From her deacription, her left eye was lost in infancy, 
before she was twelve months old ; 
the cornea had been destroyed, and , 
its place waa supplied by cicatrix fm^ 
tissue, in which was now seen to be 
deposited a quantity of chalky mat- 
ter. It then shrank about one- 
third. She never had any annoy- 
ance from it until about four months ago, when it 
began to give her pain, and since then she has autiered 
with it severely. The right eye presented all the usual 
a)-mptoraB of sympathetic irritation. I therefore excised 
the stump of the lost eye. 

On making a section of it, the appearance well repre- 
sented in fig, 68 was seen. Nearly the whole of the in- 
terior of the stump was occupied by a thick cup of bone. 
The dark line just within the sclerotic is a section of the 
atrophied choroid. The bone extends forwards to within 
a short distance of the cicatrix tissue, which has taken the 
place of the cornea ; and running through the centre of 
this mass of bone are seen the wasted remains of the 
retina, folded upon itself, so as almost to resemble a 
cord. 

The patient soon recovered from the operation, and all 
irritation of the right eye ceased. 

The following case is a very instructive one, aa it sliows 
the danger of the neglect of frequent warnings. In this 
patient the lost eye was often ii soiirci^ n[' pain rmm the 



reourrenceB of iiifluinination to wbict it waa sabgeetnd. . 1 
NotwitJiBtaajiling rcpuated advice to have the lost eye re- I 
miived, lio ri-fused to submit to an operation until hi« I 
sound eye became sympathetically involved, aud then i* J 
waa too late, aa the result proved, to benefit him. M 

(Jai^b LXXV.— Seiiere tympathelie <nih,lhalmia occttrrinij iU 
the left eye, conaetputtt on repeated ntUich) a/ injiaTnm^timm 
of the other, the nght of which had been lost (wetili/ ycdrin 
prtniioitgly — Remdl, total hlindnets, ■ 

S. H., a-t. 25, came to the Hospital in December, 1862. 
to seek advice concerning the right eye, the si^ht of whiet 
he had lost nearly twenty years previously. The com 
was nebulous ; a portion of the iris had evidently been i 
moved for the purpose of making an artificial pupil, s 
Bonie opaque capsule twcupied the irregular pupillary spa* 
The eye wa<t soft, aud as an organ of vision useless ; 
was liable to attacks of inflammation, which gave bin 
cousidfrable annoyance. As the eye was then quiet, thes 
was uo nefd fcir active interference ; but the patient wM 1 
strongly advised, if it again became troublesome, to colQft^ 
at once to the Hospital and have it removed, aa it was very 
possible it might act injuriously on the sound eye. 

On July 11, 1863, he a^in came to the Hospital on 
account of the bad eye being inflamed and painful. Its 
removal waa urged, but in vain ; be was treated with bel- 
ladonna fomentations and tonics, and all active mischief 
for the time ceased. His great objection to having the 
eye removed was, that as he was subject to epileptic fit«, 
he did not like to wear an artificial eye. 

In November of the same year he waa again suffering 
from a recurrence of the inflammation, but under the use 
, of soothing applications the eye siiiEciently recovered to 
enable bim to cease his attendance at the Hospihil. 



TREATMENT OF SYMPATHETIC ul'IlTlIALMIA. 



329 



On March 8, 18fi4, he returned to the Hospital with the 
right eye again intlaiiied, and he was atrongly urj^ed bi 
part with it, but he positively declined to anbiiiit to the 
operation. 

(3n the 22nd of the same month the left eye hegan to 
show Byinptonis of sympathetic irritation. The whole 
globe had a pinkish appearance ; there waa a ciliary zone 
of redness around the cornea, and a decided dimness of 
vision. He was unable to define clearly, and it was with 
difficulty he could read No, 2 Jaeger's types : oven then 
he refhsed to submit to the removal of the right eye. 

On March IS the symptoms of sympathetic irritation in 
his left eye were much more manifest, and active deep- 
seated inflammation was present. The whole eye wjw 
very red, the aqueous seroiis, and the pupil fixed : he was 
now not only willing, but anxious, to part with the right 
eye. He whs at imce admitted into the Hospibil, and 1 
temovt>d the eye which had given him so much trouble. 

From the operation he made a good recovery ; but the 
disease, which was now thoroughly established in the left 
eye. wa« not arrested ; unhappily, it steadily progressed. 
On April 1 1 he was unable to count fingers, and since then 
he has become totally blind. Hiul the patient submitted 
to the removal of the source of irritation at the commence- 
ment of the attack of sympathetic ophthalmia in the good 
eye, there would have been a much greater chance of his 
recovery! but the delay in hia case unfortunately ren- 
dered the operation, though his only chance, t^^m iut^ for 



Trfatvieni.~Jn the treatment of sympathetic inflamina- 
tion of the eye, we must consider — 1. How to aiTest the 
pi-ogress of the disease; and, 2. How U> deal with an eye 
which i-eiuaiiia damaged aflvr the disuatif luis bi-en an-ested. 
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1. How Id arrcft the progress of the disease.—IS the Byin- 
pathetic inflEimmatiou of one eye is dependent on injury io 
the other, and it is clear that tte wounded eye ia a lost 
one, or if it arises from the irritation of tlie remains of an 
already lost eye becoming inflamed, then there ciuinot be 
a moment's hesitation about the propriety of at ouce re- 
moving the exciting caiiae of the disease, and extirpating 
the diseased or the injured eye. 

The removal of an eye by the present operation is aa 
simple a proceeding, attended with so little annoyance to 
the patient, and is at the same time generally followed 
with such decided benefit, that it is the absolute duty of 
the surgeon to urge it, when necessary, in the stron^st 
manner. Very frequently, after thus getting rid of the 
primary source of irritatiou, the sympathetic sj-mptonis in 
the other eye will rapidly subside. 

The importance of remoiTug at an early period an eye 
which has been so injiu-ed as to be useless, and which is 
exciting irritation in the other, or the inflamed remnant of 
a lost eye which is acting in the same prejudicial uiaiiuer, 
cannot be exaggerated ; for thuu<,'h in the very early stage 
of sympathetic ophthalmia the removal of the cause of ir- 
ritation will and generally does cause ita subsidence, yet 
when the disease has thoroughly taken hold of the sound 
eye, even the removal of the lost one may fail to arreat its 
progress. 

But suppose the sympathetic irritation is due to a 
wound in the other eye, and that the injury has not been 
quite sufficient to destroy sight, how then should we act? 
In such a case, if I saw the patient suffering with the one 
eye in the early stage of sympathetic ophthalmia, I would 
unhesitatingly sacrifice the injured eye with the hope of 
saving the other. 

Genera} ireoimen/.^ Absolute rest to the eyes is impera- 
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tively demanded; aU reading, writing, or fine work of any 
kind, most be forbidden ; whea a.t home, the room shonld 
he kept darkened, and, when out, dark neutral tinted glass 
goggles should be worn. It is impossible to overrate the 
impoi-tance of keeping the patient for a long period in a very 
subdued light ; it ofiords the best hope of fiucceHs, and places 
tJie eyes in apositioii to receive moat favourably the iuiluence 
of any other treatment which may be adopted. However . 
well the patient may progress, the order to rest the eyes 
and abstain fi-om work should not be rescinded for at least 
from ail to eight months. The disease is very recurrent 
in its nature, and the too soon exposing the eyes to the sti- 
mulus of sti-ong light will increase the chances of relapse. 

In some cases I have seen decided benefit from a mode- 
rate inunction of mercury, but quinine in one or two-grain 
doses must be given at the same time. 

Local ajtplicatimh». — Belladonna in one form or another 
affords the most grateful application to the eyes. A. solu- 
tion of atropine, of the strength of one grain to the ounce, 
should be dropped into the eye three or four times a day. 
It has a double effect : it is a direct and very excellent 
sedative to the eye, allays irritability and relieves pain, and 
sometimes it seems to exert almost a specific action on the 
disease ; but in addition to this it dilates the pnpil, and so 
helps to destroy recent adhesions, and by maintaining the 
dilatation tends to prevent the formation of a closed and 
contracted pupil. The frequent use of a belladonna fo- 
mentation also gives great comfort. 

At one time 1 used to think that if an iridectomy was 
performed on the affected eyo at an early stage of the 
disease, it helped to quiet it, and by the removal of a piece 
of iris an artificial pupil was established, and a portion of 
ti-ansparent lens was exposed, if lymph had already been 
I'ffuBwl <m the leus-capsiile within the pupilhuy area. Ex- 



332 TBKATMBST OP SYHPATnETlC OPHTHALMIA. 

perleiict! han now miide me think and a£t dUfei-ently. 
baliove that whilst the eye is actively inflamed, opemtive ii 
tcrfyrence is positively prejudicial; an iridectomy, if altj 
tt?iupted, is performed under very unfavourable cir»nii 
stances, aud is genemlly indifferently accomplished: for 
the iris, soaked with lymph, is so friable that it tears before 
the hook cir the forceps, and but a email portion of it can 
. be removed ; the irritation of the eye is increased rather 
than arrested, and fresh lymph speedily fills the space madtf 
by the excision of the pieee of iris. On this account no 
attempt to form a new pupil should be made uutil the 
disease has beeu quite subdued and the eye is quiet. 

2. QoiD heat to deal with an eye whicli remains ilwmiu 
after the diseaee hits been arre«ted,~lS the disease has boenl 
stayed before the deej)er parts of the eye have been seriouslj] 
implicated, and a fair perception of light remains, mu<di I 
may be done to restore useful vision to the eye. The c 
dition of the eye after an attack of sympathetic ophthi 
will vary according to the intensity of the disease to which 1 
it has been subjected. But to consider a severe thoufjl 
not an extreme ease : — the pupil will be found closed and 
contracted ; its margin, and probably also the greater part 
of the posterior surface of the iris, bound to the capsule of 
the lens, and the small pupillary space filled up with a 
dense false membrane ; the iris has been altered in struc- 
ture and become fibrous, and its elasticity has been de- 
stroyed, lu such an eye an ordinary iridectomy would 
fail, partly because it would be didicult if not impossible 
to get away sufficient iris to form an opening large enough 
for an artificial pupil ; and partly from the portion of lens, 
which would be exposed if an artificial pupil was success- 
fully made, having its capsule coated with uvea, owing to 
the adhesions which had existed between it and the pos- 
terior surface of the iris. It is generally, therefore, advis- 
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able ill siicli severe ciises to get away the leiis at the same 
time that the operation ia performed for making the arti- 
ficial pupU. The extraction of the lens seems to exert a 
beneficial influence on the eye, as after it has recovered 
from the effects of the operation it is much less disposed 
tlian it was before to a recurrence of the inflammatiun. 

The plan which has been adopted by Mr, Bowman and 
Mr. CritiChett has given very favourable results. An iri- 
dectiOmy-knife is used to make an opening at the margin 
of tJie cornea, as in an ordinary operation for iridectomy ; 
bat the point of it ia carried beyond the pupil, and made 
to dip downwards, so as to make a transverse cut in the 
iris jnst below the pupil. The blades of a pair of fine 
Bcisaora are then introduced through the opening at the 
margin of the cornea, one blade in front of and the other 
behind the iris ; and a cut is ntade firat on one side to join 
one extremity of the transverae alit below the pupil, and 
the same proceeding is then repeated on the other side to 
make a similar cut to join the other end of the transverse 
inciaion. The somewhat oblong-shaped piece thua in- 
cluded in the section consists of iris, and a portion of the 




aiiti'rior capsule of the lens adherent to it. The piece is 
then hi'ted away by a pair of forceps, and the lens-matter 
behind removed by a curette or cuts irnct-siK ion. 
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Tbo dotted linea in fig. 69 represent the line of the iu- 
ciaion at the margin of the cornea, luul tLe pie<» of iri* 
which is afterwards excised. In some cases the Itms may 
be remoTed by first performing an iridectomy, and then ei- 
tracting it wither by snetion or the curette ; or ii" there is 
a firm nucleus, by using a cataract Bpoi>n to drair it from 
the eye, as in " The Traction Operation for Cataract,*' 
p. KiO. 

In the milder forms of sympatlietic ophthalmia, whei^i 
the tissue of the iris has not been so much changed and 
wliere the adhesions between it and tlie lens capsule have 
not been so complete, an iridectomy nlone may be sufficient- 

If the portion ofleiis exposed by the removal of the iris is 
clear, useful vision will be regained ; but if, aft^r the eye 
has recovered from the operation, the sight of it is very 
imperfect, and this imperfection is foimdby fix-ul iUumin*- 
tion to be due to a coating of uvea on the lens oapsule, tJ 
lens should be removed. 

After any operation for the extraction of the lens 
an eye which has been subjected to sympathetic ophthal- 
mia, a subacute form of iritis is very apt to follow, which 
frequently ends in closure of the pupil. This may be 
afterwards remedied by a subsequent operation, when 
all the irritation induced by the first has completely sub- 
sided. A new pupil may then be thus formed : — The false 
membrane is to be torn through with a fine needle, and 
after having made an opening in the cornea near its mar- 
gin with a broad needle, a Tyrrell's hook is to be passed 
within the anterior chamber, and the pupillary edge of 
the iris being seized, it is to be drawn out through the 
wound and cut off. This operation usually succeeds in 
restoring a good pupil to the eye, when any minor one 
would probably fail, 

The following case was jointly under the care of Mr. 
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Bowman and myself. When the child was bronght to the 
Hospital, the disease appeared to have subsided ; both eyes 
were perfectly qiiiet, and had been so tor many months. 
Theobject of the treatment was to regain, if possible, some 
useful vision for the eye which had Buffered from eympa- 
thetic inflammation. 

Case LXXVI. — Thomafi S., ret. 8, was admitted into the 
Ophthalmic Hospital on May 7. 1866, suffering from the 
results of sympathetic ophthalmia of the right eye. 

History. — Two years ago, when at play, a boy threw a 
peg top at him, and the peg struck the left eye, penetrated 
it, and then fell out again. 

The wound was in the outer margin of the cornea, ex- 
tending into the ciliary region. The eye at first suffered 
severely ; it became much inflamed, and all sight soon 
after the accident was quite destroyed. 

About three months after the injury the right eye 
became affected with sympathetic ophthalmia. 

State »» admission. — Tlie Left (the wounded eye) pre- 
sented the appearance which is shown in fig. 70. 
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At the outer part of the cornea there was a diffused 
lencomatous whiteness, indicating the site of the injiiry. 
The anterior chamber was very shallow, so as to be 
scarcely perceptible. The iris had lost all a|)poaraDce of 
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striation. and bulf^ri'ig forwards was Ij-iiifj almost in contact 
with the cornea. Thu pupil wus drawn towards tUe outer 
margin of the cornea, and eutiroly adherent to the oj)aqne 
lens capRole behind it. With that eye the lad Iiad just 
jieroeiitinn of light. 

The Right (the luiinjured eye). — The cornea was clear, 
the anterior chamber diminished from the iria being 
tlirown forwards towards the cornea. The pujiil vaa 
slightly contracted, and completely adherent t<» a piece of 
milk-white opaque capsule which occupied its area. WitA^^ 
it lie w&si able to make out quickly passing shadows ; butt 
he could not count fingers or see the hand- 
As the disease seemed to have ejtpended itself, the 
treatment was directed solely to the endeaTOur fat re^fain 
some usefid vision in the right eye. The injured one was 
left alone. 

On May 12 1 performed on iridectomy upwards on t] 
light eye, and extracted the lens, but left the piece 
opaque capsule in the piipillary space to be dealt with af^ 
a ftitiu-e period. 

The eye progressed very favourably, and on May 20, when 
the boy left the Hospital, it had recovered from the opera- 
tion, and presented the appearance very correctly repre- 
sented in fig. 71. 

On June 21 the lad was readmitted into the Hospital, 
and in my absence Mr. Bowman completed the treatment 
of the ease. 

Having made an opening in the margin of the cornea 
with a broad needle, he introduced the points of a pair 
of fine scissors, and with two snips cut out a triangular 
piece of the opaque capsule, which he then lifted out of 
the eye with the canular forceps. 

For some hours after the operation there was cousiderable 
pain in the eye, but this was relieved by the application of 
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iced water. The eye did well, and on July 9 lie was die- 
chai^ed from the Hospital. He could then count fingers 
and guide himself about. The sight will probably con- 
tinue to improve. 




The next and last ca^c is an illustration of sympathetic 
ophthalmia which has mn its course unchecked, and lias 
terminated, as such eases generally do, in almost total 
blindness. 



CAtiE LXXVII. — James S., sot. 12, was brought by bis 
mother to the Ophthalmic Hospital from the country 
to-see Mr. Bowman on May 30. 1865. He had met with 
an injury to the left eye in November 1863. He was en- 
deavouring to look into a pigsty, to see a little pig, and 
in bending bis head to look through a chink in the door 
he struck his left eye against a nail which was projecting 
from it. The eye was, she believes, ruptured. The child 
was blind immediately after the accident. After much 
suffering, extending over between two and three months, 
the injured eye began to shrink, and continued shrinking 
until it reached its present state. The right ei/e became 
Hyrapathetically affected, she thinks, about three months 
after the primary injury to the left ; but she is uncertain 
as to the exact date, »« he never suffered any pnin m it. 
The eye at one time looked red, and the lids gummed to- 
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gether in the morning ; and be had a sliglit pricking 
sation in tlie eje, but beyond this he iievt^r complaiued. 
The Big;ht. at first dim, steadily but gradually, from day 
to day, became worse and worse, until in about five or 
iiKinths he was practically tliiid. 

Prenent sMi. — Lefl eye shniuV. and fallen back 
the orbit ; the lids coming together t'over it, eo that, unless 
they are raised with the fingers, the stump of the iiijnred 
eye is not seen. 

The Tight eye has a very imperfect perception of light. 
Ho is jnst able to distinguish the window, but no more. 
The eye is soft ; its tension — T 2 ; yet the ciliary veins seen 
on the surface are large. 

The iris is bulged forward, and almost in contact with 
the cornea- No anterior chamber can be seen. The pnpil 
is completely closed, and the lens is cataractous. The 
opaque lena also is carried forward with the iris, bo as to 
be almost in apposition with the cornea. Of course no 
ophthalmoscopic examination could be made, but, judging 
from the state of the eye and the defect of vision, it is very 
probable that the retina is more or less detached. 

General Conclusion*. — The following are the conclosions 
I have been led to draw from the cases of sympathetic 
ophthalmia which have come under my care : — 

\. That it is a peculiar inflammation of one eye, origi- 
nating solely from an irritation in the other. 

2. That the most frequent causes of sympathetic ophthal- 
mia are ; 

a. Penetrating wounds of the eye, and especially those 
which involve the ciliary region. 

y9. Foreign bodies within the eye. 

7. The irritation excited in the sound eye by dege- 
nerative changes taking place in the one already lost. 
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3. That one of the great peculiarities of sympathetic in- 
flaimaation is ita tendency to the rapid effusion of lymph 
into all the tissues of the eye which it invades, capable of 
speedy organisation. 

4. That the disease once started is very difficidt to arrest ; 
that it is recurrent in its nature ; and that, even if the first 
attack be arrested, a recurrence is almost certain t« take 

pw. 

6. That it is seldom if ever excited by a suppurative iu- 
flammation of tlie wounded eye. 

6. That the removal of the injured eye affords the best 
chance of iixresting the disease ; and if this operation is 
resorted to m its very early stage, there is a good prospect 
of its doing so. 

7. That if the symptoms of sympathetic ophthalmia are 
fully developed, the removal of the injiired eye [the source 
of the irritation) may fail to arrest the disease, though it 
will afford a chance which should not be neglected. 

8. That in no instance have I seen sympathetic ophthal- 
mia originate in an eye after the other had been i-emoved 
on account of an injury. I have frequently seen it con- 
tinue its course after the removal of the injured eye, but 
iu each case sympathetic symptoms were manifested before 
the eye was removed. Hence the importance of diagnos- 
ing in what cases of injury aympitlietic ophthalmia is 
likely to follow, and the necessity of at ouce excising such 
injiu-ed eyes which are prone to produce it, and especially 
if they are already lost for all visual purposes. 

9. That in the treatment of sympathetic ophthalmia, ajiy 
operation on the eye whilst it is inflamed is positively pre- 
judicial ; but that when all the activity of tlie disease has 
subsided, much may often be done by some operative pro- 
cedure to regain for the ]iiitient some of the sight he has 
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loBt, 811(1 iilso at the same time to prevent n recnrrence of 
the attacks. 

10. That ill the early Binge of tlie disease the tCTisioH 
of the globe is often inupeaacd t« T J or 2 ; but that in 
the lattT stage the eje become soft from atrophy of the 
vitreous, causing a dimioation lii its consistence and bolk, 
and that this state is often followed by dctaeliment of Uwl 
retina. 
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CHAPTER X. 

INJUHIES OF THE OEBIT. 



Foreign Bodies in the Ohbit. — The lodgement of a foreign 
body within the orbit is oue of the most ilangeTOUB acci- 
ilentB which can be met with iii ophthalmic practice, as it 
not only always involves a Berious risk to the eye, but it 
even places the life of the patient in considerable jeopardy, 
and in some instances has caused death. It may prove 
hurtful to the patient both by the immediate and secondary 
effects it is liable to produce. 

The immediate effects which may arise from the lodgement 
of a foreign body in the orbit are : — 

I, In its passage into the orbit, it may either injure the 
parts within the eye or rupture its external coats. 

II. Althongh the eye itself may escape injury, " the 
optic nerve may be wounded, and absolute blindness 
follow, 

m. It may injure the walls of tlie orbit, either by pene- 
trating thera or by causing fracture. 

The leevndnry effects which a foreign body within the or- 
bit may excite are : — 
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I. If a foreign body has escaped observation, and has 
beBD allowed to remain buried in the orbit, it may excite 
orbital cellulitiB and abscesa. This may lead on to i 
general inHainmation of the globe, which may eod in great 
impairuient of viHioji or in complete destruction of the eyj 
from suppuration. 

II. As a consequence of the orbital inflammation, a { 
tiou of the bom's of the orbit may become necrosed, 

III. The inflammation may extend backwards along the 
periostenin lining the orbital walls to tlie membrauM- 
of the brain, and destroy the patient by meningitis, tetanic 
convulsions, or abeceaa of the brain. 

A foreign body generally enters the orbit Bomenhere 
between the upper or inner side of the eye, and the roof o 
inner wall of the orbit ; but cases are frequently met witll 
where it has passed in at other points around the ey-e. lt> 
small, it usually buries itself in the loose cellular tissue o 
the orbit ; but occasionally it becomes flxed by either pena^ 
trating the globe, or one or other of the frontal or ethmoi- 
dal sinuses, or by bei'oming in some way wedged betiveen 
the globe and its external muscles. 

It is very strange how often this accident has happened 
without the patient having been aware of the true nature 
of the injury he has sustained. Some of the most extraor- 
dinary cases which have been recorded in ophthalmic sur- 
gery have been the lodgement of lai^e foreign bodies in the 
orbit without the knowledge of the patient, and in many 
of them recovery has followed their removal, without any 
loss or impairment of sight. 

InNo. 4 of the Ophthalmic Review, page 337, Mr. Carter 
of Stroud has related the following very remarkable case, 
in which a large piece of an iron hat-peg was impacted in 
the orbit and remained there for a number of days without 
the patient being aware of its presence. It was then ex- 
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tracted, and the man made a rapid recovery without any 
impoinoent of the sight of the eye. 
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Ca6E LXXVTTL — " G. W., a hale, vigorons old man, 
turned 73 years of age, fell down ataii-s in the dark, being 
drunk, sopie time in the last few daya of May 1864. He did 
not lose conHciouHuesa from the fall. He injured the nasal 
side of the right eye, and bled very freely from the wound ; 
but he did not seek medical aid till June 1, when he went 
to Mr. Clarke, who found a ragged conjunctival wound and 
much swelling of the lids, and ordered a simple dressing. 
The patient presented himself at intervals until June 6, 
when Mr. Clarke discovered the presence of a foreign body 
in the wound, but deferred its removal until the following 
day, when he visited the man at hia liome. He then felt 
the extremity of a piece of iron, which he seized with for- 
ceps and attempted to withdraw. By using considerable 
force, and after much time, he removed the entire shaft of 
a cast-iron hat-peg,mea8uring three inches and tliree-tentha 
in length, and weighing twenty-five scruples. On further 
inquiry, Mr. Clarke found that thia hat-peg had been one 
of a row, screwed to the wall near the bottom of the stair- 
case ; so that the man miiat have fallen upon the end of 
the peg, and must have broken it by hia momentum after 
it had become completely buried in his orbit. The base 
of the hat-peg was still in its place in the row. and pre- 
sented a recently fractured surface fitting accurately to 
that of the portion removed from the patient. The annexed 
woodcut represents the hat-peg and its base precisely of 
their natural size. 

" When the question arose with regard to the exact 
period of impaction, no one could answer it. There were the 
1 days during which the patient had been under me- 
dical observation ; but he could not remember on what day 
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I of the week he feU down, and ooold only eay that it was 
r or five days before be went to tbe doctor. Four <-r 
Im. 72. five, witli an illiterate old man. 

means simply x ; but it may K> 
presumed that the actual iJeriod 
of impaction was between ten 
and twenty days. The patient 
recovered without a single un- 
favourable symptom. 

" To-day, November 
have made a careful exai 
tion of the injured part. 

" The hat-peg appears to have 
la.cerated tbe conjunctiva of the 
globe a little to the iuiier side 
of tbe cornea, and to have passed 
between tbe ocular muscles ajii 
the lachrymal apparatus withi 
injury to either. About a 
from the corneal margin, 
below the horizontal merii 
of the eye, there is 
cence as large as a small hemp- 
seed, and resembling the little 
growths that sometimes foUoi 
operations for strabismus. 
this excrescence as an apex, 
cmiical patch of vascularity, 
a pterygium, extends to the 

tS. ^^ M ruiicle, and the patient says 
^'^^IkkzJ w "" ^^^ exceedingly small 
"^^^r raents of bone have worked ou) 
^ The excrescence probably coi 
tbe opening of a fistula ; but I sought vainly for 
k 
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ail opening with a probf . The vision and movements of the 
oye are unimpaired, aud the lachrymal apparatus is perfect. 
But the excreacence, by resting on the margin of the lower 
lid, diverts a, portion of the tears from their proper course, 
uud occasions a. slight epiphora. This is, indeed, the only 
inconvenience thatthe patient has sustained from theiujury. 

'■ Mr. Clarhe was compelled to use very considerable force 
to remove the hat-peg, and had to loosen it by lateral 
movements as well as by direct pulling. Partly from this 
reason, and partly from his natural astonishment at its 
bulk and lenjrth, he can scarcely be certain of its directiou ; 
but, from the relation of its original position t« the pro- 
bable direction of the fall, as well as from anatomical con- 
siderations, and from his impression at the time, he thinks 
that its point must have been received in the antrum of 
the opposite side. The entire absence of head symptoms, 
however, must not be taken as conclusive upon this part of 
the question ; since there are cases on record, perfectly 
authenticated, in which undoubted injuries to the brain 
have been recovered from without any symptoms that 
could have revealed their existence." 



The next case, which occurred in the practice of Dr. Ne- 
laton, is, if possible, even more remarkable. It is thus re- 
lated by Drs. Zander and Geissler {Verletzungen des Auges, 
Bd. i. 8. 225). The following translation is by Mr. Carter 
of Stroud.* 

Case LXXIX. — " A man, 26 years old, applied at N^- 
taton's Hospital on a4<count of a lachrymal fistula, and 
stated that three years previously he had received a 
blow, in the inner angle of his left eye, from the ivory 
handle of an umbrella, and that it had rendered him 
• Opblbalniic Review, No. 1. p. 33^. 
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unconscious for several hoars. At that time he 
taken to Desmarres' Hospital with a bleeding wonnd^ 
a ijeiitimctre and a half in length, at the place of injury,' 
This wound was examined with a probe, and it mt 
believed tliat a splinter from the superior maxillaiy 
bone had been driven bet ween the eye and the inner wall 
of the orbit. Various frnitleas endeavours TPere madfl' 
to remove this supposed splinter, and some small wUitoi 
particles were brought away by the forceps. The globo 
was uidmrt, but its movements towards the nose were i 
peded, and mydriasis was produced. The auppuratioa 
gradually diminished, and the skiu contracted and healed^ 
leaving only a fistulous opening to a channel leading to 
the supposed splinter. Further trealuient was then aban- 
doned, and the patient was discharged. On preseiitin|f 
himself to Wlaton, he exhibited slightexophthalmoson th* 
lefl side, with strabismus divergens ; the sclera yellowisl 
or slightly coloured, as if ft^m ecchymosis ; the refructin^ 
media normal. Below the inner angle of the eye was s 
sinus, one centimetre in depth, having an esternal opening 
precisely like tliaf. of a lachrymal fistida. ; but the Iaoh^^^nal 
aac was healthy, and the tears passed into the nose without 
impediment. A probe, introduced with some difficult, 
struck upon a very hard, smooth, and immovable substance. 
Lying down at night produced severe pain in the left side 
of the head, which pain almost entirely subsided in the 
daytime. Notwithstanding the certainty of the patient 
that there was no foreign body, and his assertion that the 
nmbrella had not been broken by the blow, N^laton did 
not feel satisfied upon the point, and he determined to re- 
move the hard substance, whatever it might be. He made 
an incision, two centimetres in length, over the inferior 
margin of the orbit, and through this incision a slight 
mobility of the substance could be felt. The substance 
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was then seized with strong for&eps. and, to the iistonisli- 
meut of everybody, an ivory handle was withdrawn, cylin- 
drical in shape, four centimetres (one inch and five-eighths) 
in length, and a centimetre and a half in thickness. The 
end that hivd been turned outwards showed whore it had 
been broken trom the wood of the mnbrella-handle, and 
presented indentations, produced by the attempts at ex- 
traction made by Desmarres three years before. There 
followed some bleeding from tlie right nostril, the pains 
disappeared, and the eye regain<Ml its movements inwards. 
After a few days the patient left the Hospital with his 
vision improved, and with the fistula nearly healed." 

These two cases illustrate the fact that hirge foreign 
bodies may become buried in the orbit without the know- 
ledge of the patient, and that recovery with good sight may 
follow their removal. 

I, In the pOMftge of the foreiifn body into the orbit, it may 
either injure the parts within IHeeye or rupture its extertuil coats. 

The following case is an example of this form of accident. 
The foreign body aa it penetrated the orbit inflicted such 
an injury to the external coats of the eye that there was 
immediately complete loss of 8i|rl)t,ajid the globe afterwards 
shrank. The patient was under my care at the Royal 
Loudon Ophthalmic Hospital. 

Case LXXX. — Lodyement of apiece of iron in the orbit and 
■wound of the eye from theburstiiiy of a railway foy -signal 
— Complete loss of the eye. 

Joseph C, aged 7 years, was brought to the Ophthal- 
mic Hospital on August 1, 1865, having met with a 
severe accident to tho left eye eight weeks previously. 
Tlie history tho mother giive b as follows : — Living 
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in the neiglibourhoud of tho Or^it Eastern Bai]w«j 
near SLoreditcU, her child, lite others in that localjl 
would occasionallj pick up a, detonating fog--signal, soin 
times two or three, and eijjlode them ftir atuuseuien 
Eiyht weeka prior to her application at the Hospital t 
Ittd f'ouud a fog-Bignal, and, uunotiued by tUe mother, I 
made it explode hy placing- it on the ground and striking 
it with a brick imtil it went off. The boy was at oncu 
knocked down ; a large portion of the niotal casing pene- 
trated the orbit, iuBicting a long wound in the upper e 
lid by tearing through its entire structure obliquely 1 
the outer margin of the orbit to its tarsal edge. The W' 
wiw Been by a surgeon in the neighbourhood, who brought 
the edges of the wound together, after removing irom the 
orbit a large piece of tinned iron nearly au inch in lengi 
The wound in the lid united favourably ; but the • 
after much intiauintation, gradually began to shrink. 

8late on admission. — A long cicatrix extends obliqu«Iy 
across the upper eyelid. At the upper extremitT of it, 
and immedl;iti.'ly bi-ncntli tlie upper edy^" of the urbit, the 
small end of a piece of metal can now be seen protruding ; 
it is very firmly fixed, and evidently extends some distance 
backwards. It is only during the last fortnight that it has 
made its way through the integument of the Hd. The eye 
is quite lost, and shrunken about three-foOrthg. 

The child was placed under the influence of chloroform, 
and I excised the shrunken globe, and after some trouble 
succeeded in removing from the orbit a 
large fragment of tinned iron, which had 
become firmly wedged against the supe- 
rior orbital plate. It was clearly a por- 
tion of the fog-signal, and was of the 
shape and size represented in fig. 73. On examining the 
eye, it was seen that the sclerotic had been perforated 
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close to the optic nerve, vitreous liad been lost, and pos- 
terior intraocular hEemorrhage had followed. Since the 
removal of the eye aud the foreign body, the boy has made 
a good recovery. 

n. In the pagsatfe of the foreign buiJy into the orbit the 
globe may esaipe injury, hit the optic nerve may be wounded 
fry it, — This feet has been already exemplified in Case 
LXVIII., p. 298, in which the sight of both eyes was de- 
stroyed by a musket ball which entered at the inner angle 
of the left eye and made its exit close to the lobule of the 
right ear, passing behind the naaal bones, 

For the following notes of a very interesting caae of 
sudden and immediate loss of siglit from the lodgement of 
the head of a bulrush within the orbit, I am indebted to 
Dr. Way and Mr. Bowman, under whose care the patient 
at different times placed himself. From the history of the 
accident, the sudden blijjdness which Immediately fol- 
lowed, and the size of the foreign body which was after- 
wards removed, I think there can be little doubt Uiat 
the optic nerve was wounded by the spike of the bulrush. 



Case LX XXL— The Rev. T. B., set. 30, was out shooting 
in one of the Isles of Scilly on October 27, 1858, when he 
stooped quickly to pick up a bird which had fallen amongst 
some bulrushes. WMlst doing so, he suddenly felt a sharji 
pain in the right eye ; some bleeding ensued, aiid he at 
once found that the sight of it was completely lost. Dr. 
Way saw him in consultation about ten days after the ac- 
cident. There was then much pain in the eyeball, swelling 
of the lids, and ecchymosis of the ocular conjunctiva. Tlie 
lower lid was everted, and there was a serous discharge 
from the orbit, from a small sinas beneath the globe. No 
foreign body was detected, though it« existence within the 
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orbit was snspeeted and sought aft«r. Under treatment Hm 
iiiHumrDatioii g;reatlj subsided, but the pain continued ven 
§evere ! the patient slept badly at niffbts, and suffered from 
irritative fever. One night, about n, montli after therect-ipi 
nf the injury, lie diaoovered a Small hard point project- 
ing I'rom beneath the eyeball, which he seized hold of ami 
withdrew. In doing this he said he felt sharp pain -'lit* 
fire." and lie found that he had drawn out of his orbit th* 
heml oi' a bulrush about one inch and a half in lernHh. 

There was about one quarter of an inch of the stem of 
the rush — the remainder was the flower. The local distnri>- 
ttnce subsided in a few days, when he came to town anj 
consulted Mr. Bowman, who has kindly given me tlie 
lowing notes which he then made of the case. 

Detemher 8, 1858,— After briefly giving the histor*'ofthe 
accident as already described, it is stated : — " The pupil 
of the left (the injured) eye is widely dilated. Examined 
with the ophthabuoscope the lens and humours clear. 
Optic disc a little enlarged, and the edge pearly. The eye 
is much draivn inwards, and cannot be brou|>ht up to tlie 
jnidille line. 

" There is a cicatrix between the sac and the eye : no 
epiphora — the puncta clear. 

" His pulse waa 40 after the accident with sickness, and 
continued so for a month. 

" The right eye reads well and bears light. 

" The accident was attended with no flash or motes. 

" November 9, 1859.~-Left eye perfectly dark : in natnral 
position, and moves with the other. Optic disc, white 
and flat. Right eye reads Mo. 1 Jaeger." 

III. The foreign hodif may injure the vtaUe of the orbit either 
hy penetrating them or causing fracture. — In all those re- 
markable caaea which have been related of large snbstances 
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liaving been lodged in the orbit, it is certain tliat one of the 
orbital walls must have been penetrated, probably the inner 
or the lower; one ex*Teniitj of the foreign body miist 
have been partially projected either into the cavity of 
the nares or else into the antrum, or it may in some 
instances have entered the ethmoidal or frontal cells. 
The size of the orbit forbids the idea that many of the 
foreign bodies which have been extracted from it should 
have been contained absolutely mthin its walls. In Case 
LXXVIIL, in which nearly 3^ inches of a hat-peg was 
driven into the orbit, it was the opinion of Mr. Clarke^ 
the gentleman who attended the patient, that " its point 
must have been received in the antrum of the opposite 
side," Again in Case LXXTX. it is stated that when 
M. N^laton extracted the foreign body there was some 
bleeding from the right nostril, showing that the inner 
wall of the orhit must have been penetrated by it, and 
that one extremity of it was probably resting in the pos- 
terior nares. 

In some instances where the foreign body is not very 
large, that part of the orbital wall against which it im- 
pinges may be fractured without being penetrated by it. 

The following case illustratos one of the primary as well 
as some of the secondary results which may be produced 
by a foreign body in the orbit. The patient was nnder 
the care of Mr. Hulke in the Middlesex Hospital. She had 
been injured by a fragment of wood from a clothes prop 
having been impacted in the orbit. From the very first 
the case seems to have done baJly ; on the eleventh day 
she was admitted into the Hospital with tetanic sjTnptoms, 
and she died on the twelfth day after the accident. 
IVora the post mortem examination it was found as a 
frimiinj result of the accident that the eye had been 
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' severely injured by the blow on it from the clotbi-s prop 

I OS it entered the orbit, caosing extensive ha'morTha>,v 

I into the vitreous. 

As secondary retiilta, there had been orbital cellulitis, 

I which hiul terminated in abscees. The periosteum of the 
outer orbital wall hnd been destroyed, and the bone was in 

\ actual contact with the pus. Had the patient lived, it is 
probable that a portion of the bone would Lave become 

, necnjaed. Lastly, the patient died of tetanua, undoubteillj 
brought ou by the irritation of the nervoue system exeiti-i) 

I by the foreign body in tlie orhit. 

In the chapter on " Gun-shot Wounds of the E ye " (page 

I 8(10) there is aJso recorded in Caee LXIX. a. death from 
tetanus occasioned by a quantity of stones and gravel 

[ having been driven into the face of the patient by the ex- 
plosion of a shell. The eye was destroyed, and some 
Btonea and gi-avel were lodged in the orbit. Tetanic 

' Symptoms showed themselves on the fourth day, ami the 

' man died on the sixth Aa,y after tlie injury. 

Case LXXXII.-^ane E., art, 21, a charwoman. wa,s ad- 
mitted an in-patient of the Middlesex Hospital under Mr. 
Hulke on Aug. 17, 1866. 

History. — The account given by the mother of the girl 
was, that eleven days previously she was struck on the 
right eye with a clothes prop, and the eyelid immediately 
became greatly swollen. Two or three days afberwanls she 
complained of an uneasiness in the throat, which was 
shortly followed by rigidity of the lower jaw, and for the 
last two or tliree days she had been unable to swallow. 
Before her admission she had been under medical treat- 
ment. 

State on admission. — The right upper lid waa red and 
swollen ; in the centre of it there was a small notch. The 
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eyeball was advajice<l in front of the plane of its fellow. 
The conjunctiva was cedematous, and there was a miieo- 
purulent discharge. No opening could be detected with :i 
probe. The cornea was semi-opaque, and at the lower 
part of its circumference there was a alonghj ulcer. There 
was fulness in the temporal and masseteric regions, and 
rigidity of the lower jaw, which could be only separated 
about a quarter of am inch from the upper. The tongue 
was swollen ; the breath fcetid, and the saliva ran pro- 
fusely from the mouth, probably from mercurial salivation. 

She articulated very indistinctly and with much diffi- 
culty ; her breathing was tranquil, her colour pale ; and 
wheu asked if she was in pain, she always pointed to the 
upper part of the throat. The right side of the face was 
flaccid from paralysis of the portio dura. 

Au<j, 1&. — At about mid-day the patient was seized with 
tetanic convulsions accompanied with extreme dyspnoea : 
lier head was drawn back on her shoulders, her body 
bent forward, her knees drawn up, and the supi-a -clavicu- 
lar spaces deeply tucked in. There was extreme lividity 
of the countenance, and almost complete insensibility. 
This paroxysm lasted for about ten minutes, and then 
slowly subsided. From this time twitchinga of the mus- 
cles of tlie neck on the left side frequently recurred, and 
were excited whenever a current of cold air fell on her, or 
when she was touched. Later in the afternoon she had 
three or four attacks similar to the one described, and she 
died at 7 p.h. in a state of syncope. 

Post mortem examitiaiion nineteen hours after death. — 
Eigor mortis strongly marked. After taking off the 
skull-cap the dura mater was foiuid normal : the surface, 
interior, and base of tlie brain were healthy. On removing 
the roof of the orbit, a thin tilm of exti-avajiated blood was 
seen at its apex, upon the ocidor aui'l'acc of the periosteum. 



Tilt? orbital cellular tisane was (Bdematone and matted, 
eBI>ccinlIy along tlie outer and upper angle of the orbit. 
Oh cutting iato the cellular tissue an a,bBcess was openwi 
betweeu the out«r wall of the orbit aud the t'jebaU, whlcli 
contained an irregular piece of wood, abont one inch long, 
and a quarter of an inch wide, and several other smalln; 
pieces. The periosteum of the outer wall of the orbit c«* 
responding to the abscess had sloughed, and the bone 
in iictual contact with the pus. 

After making a section of the eyeball, a clot of blood 
seen in the anterior part of the vitreous ; the bscmorrhagl 
having apparentlj taken place from tlie ciliary prooeaaM 
Blood had also been effused into the vitreous posterioi^ 
from rupture of some of the retinal vessela. 

Tebatment of FoEEiGH B0DIE8 IN THE Okbit. — When^ 
ever it can lie clearly established that a foreig^i body i 
pacted in the orbit, the treatment is to endeavour to remon 
it as soon as possible. Its presence is always a source 
danger to the eye, and may even, as in tlie cases alrea<iy qno- 
ted, cause the death of the patit'nt. Tothisnile, however, 
there are exceptions ; and these are, when the foreign body 
is a small shot, or a fine scale of metal which may have 
flown o£F from a rivet and passed into the orbit without 
iiyury to the eye. The almost impossibility of finding 
a small object in a mass of cellular tissue forbids the 
attempt to hunt after it. If it can be easily felt with 
a probe introduced through the wound, it should be re- 
moved, but no lengthened exploratory operation should' be 
attempted with the view of seeking for it. Such a pro- 
ceeding would probably excite more irritation than would 
arise from the presence of a small metallic body in the 
orbit It should also be remembered that small masses of 
metal may be often embedded in the cellular tissue of any 
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part of the body without producing a symptom of irritation, 
and that they inaj remain there for many years without 
causing any disturbance. 

Having ascertained by a careftil investigation into the 
history of the case and by an examination of the wound 
that a foreign body either is, or is in all probability, em- 
bedded in the orbit, the following operation for its removal 
may be performed. 

The outer canthus should be freely divided, either by a 
pair of scissors or -with a scalpel, to allow of the upper lid 
being completely turned up, or the lower one drawn dovra, 
according to the locality in which the foreign body is 
lodged. If it has entered the orbit above the globe, the 
upper lid is to be raised, and the reflection of conjunctiva be- 
tween the lid and the eye is to be d ivided over the spot where 
the foreign body is suspected to be lying- A probe or the 
little finger may then be passed through the wound iiiio 
tlie orbit by the side of the eye ; ajid having felt the object, 
it may be seized and drawn out with a pair of sequestrum 
forceps. When the foreign body has entered the orbit 
belorv the globe, the lower lid must be drawn down and 
the lower oculo-palpebral fold of conjunctiva must bo 
divided, but the reiuaining steps of the operation are the 
eame as those already described. 

If the foreign body has become entangled with one of 
the recti muscles, or from any other cause one of them 
should interfere with its easy withdrawal from the orbit, 
it is better at once to divide the muscle with a pair of 
scissors as close aa possible to the globe, rather than 
to use any force to overcome the resistance it may be 
causing. 

In an operation for the extraction of a foreign body from 
the orbit, it is always of importa.nce to avoid making tlie 
external opening into the orbit throogh the skin of the 
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Tipper or lower eyelid. In the cicatrization wliich will 
follow such a, wound, not only will a very unsightly soar hu 
produced, but there will most probably be some drawing 
inwards towards the orbit of the cicatrix of the lid, aiid ii 
consequent ectropion, or turning outwards of the lasher. 
Both of these deformities will bo prevented by the di- 
vision of the external canthua, and by making the iucision, 
lis already recommended, through the ocnlo-palpebriJ ftdd 
of conjunctiva. 

Having completed the operation, the cut edg«s of the 
outer canthus should be accurately brought together either 
with a very fine pin aud twisted suture, or else with one or 
two fine wire or silk stitches. A fold of wot lint should 
be laid over the closed hda and brow. If there has been 
much tearuig of the orbital cellular tissue, or from any 
other canse shai-p inflammatory action is expected, ie« 
in an india-rubber bag should be kept constantly applied 
OTOT the wet lint. 

After Bevere surgical operations I have frequently had 
reason to be well satisfied with the influence which cold 
thus applied over the wounded ■parts has had in restraining 
undue inflammatory action. It generally affords comfort 
to the patient, and so long as it does so, it may be con- 
tinued ; but should he complain that the cold is painful, 
the ice-bag should be at once removed. As a rule, 
cold applications do good for the first day or two after 
an operation ; but when suppuration has commenced, 
warmth is the most agreeable and beneficial to the 
patient. 

After the foreign body has been removed from the orbit, 
the patient usually makes a rapid recovery. If there is 
miich suppuration, warm poultices should be applied, and 
the wound should be kept open by occasionally passing a 
probe between its lips, bo as to afford a free exit for the 
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pus. Aa Uie discharge diminUlieB, water dressings may 
take the place of the poultices. 

In the majority of cases where the eye hB.s been unin- 
jured either in the entrance, or by the presence of the 
foreign body in the orbit, no injury results to it from the 
operation. Even a large foreigTi body may be often taken 
away without in any way impairing' the functions of the 
eye : still there is always a greater or less risk of the loss 
of the organ, either immediate or secondarj', with which 
the patient should be made acquainted. 

FBACTtTRES OP THE BoNES OP THE Oebit. — As we have 
seen in the previoiis article, fracture of the inner and 
lower walls of the orbit is frequently caused by the ini- 
j)action within its cavity of a large foreign body, one ex- 
tremity of it passing through the orbital walls into the 
antrum or the posterior nares. When a fracture of the 
(irbit extends into the frontal or etlunoidal cells, there is 
generally empliysema of the cellular tissue of the lids and 
the surrounding parts. This arises from the patient 
forcibly driving the air through the broken cells when he 
blows his nose. Fracture of the walls of the orbit and 
especially of its roof is often associated with fracture of 
other portions of the skull, and in such cases it fre- 
quently happens that the contusion or laceration of the 
brain produced by the blow is sufficient to cause death, 
independently of the injury which the cranial bones have 
sustained. 

There is, however, one form of fracture which is con- 
fined to the walls of the orbit, and which is very fatal. It 
is caused by direct violence, ajid is commonly produced 
by a forcible thmst in the eye with a sharp or semi- 
blmit pointed instrument, such as the points of a 
pair of Bcissors, the end of an umbrella or foil, or by 
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the stem of a long tobaopo-pijn-. The orbit is penetrai 
and thu end of the stick, or whatever it may be, is 
agauist its roof or the upper part of its inner wall, whi^' 
it in Bome cases fractures, whilst in others it breaks 
wa^ tlirungh the bone and ijenetrates the substcLtice of 
brain. From such an injury tlie patient seldom recovera:' 
even when the bones are broken, but not peuetratttd, the 
shai-p splinters usually create auch irritation of the bniin 
and its membranes tliat a fatal i-esult ensues. One pecnli- 
oritj of tliia accident is, that its severe nature is apt 
be often overlooked ; the external wound may be enialL 
the immediate symptoms may be trilling, and tJie patient^ 
if a mechanic, may be able to continue hia work for soma 
hours, or it may be for two or three days, before hia condi- 
tion obliges him to desist. Syniptoma of iuHammatioB 
and suppuration may then come on, coupled with those of 
cerebral or meningeal irritation ; the patient may pasa. 
rapidly from slight deUrium to complete coma, and die in 
a period varyuig from a few days to two or three weeks. 

The following caae is a good illustration of this form of 
accident. The man received a thrust in the orbit from the 
ferrule end of an umbrella. Cerebral symptoms began to 
show themselves two days afterwards, when he was ad- 
mitted into the Hospital, and he died in a state of coma 
on the twenty-third day after the accident. 

Case LXXXIII.— William K. was admitted into the 
Middlesex Hospital under the care of Mr. De Morgan 
on October 6, 1866. The history given was that two days 
previously he had been "prodded" in the left eye with 
the ferrule end of an umbrella. On admission the patient 
presented a lacerated wound of the left upper ejeHd. He 
appeared very drowsy, but was aroused by being loudly 
spoken to, when he answered questions rationally, and nar- 
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rnted clearly the circumstances of the injury, but relapsed 
immediately into liis previons di-owsy and semi -conscious 
state. A few days after his admission he was attacked 
with an erysipelatous inflaninia,tion around the wound, 
which was accompanied with delirium. Under treatment 
these symptoma yradiially subsided. The man rallied 
from his delirium and became rational, but he continued 
very drowsy until a few hours before his death, when 
lie sank into a state of profound coma, in which he 
died, on the twenty-first day after his admission into the 
Hospital. 

Post-mortem examinaf/ion. — A jagged wound abont three- 
quarters of an inch in length was seen in the left upper 
eyelid, with considerable swelling of the surrounding parts. 
After removing the skull-cap and raising the anterior lobes 
of the brain, a piece of bone ratler larger than a sixpenny 
piece was found to have been broken out of the orbital 
plate of the frontal bone, which had pierced the dura mater 
and been thrust into the substance of the brain. 

On making a section of the brain, the wound of its an- 
terior lobe was foiind to communicate with the left lateral 
ventricle, which contained a quantity of pus. The riijht 
ventricle contained some serous fluid, but no pus. The 
other organs of the body were healthy. 

Treatment of fractures of the orfrt (.—Fracture of the orbit 
requires the same treatment as fracture of any other portion 
of the bones of the skull, with the exception that even if 
there is reason to believe that a fragment of one of the 
orbital bones may be pressing injuriouBlj on the brain, no 
operation can be att«mpt«d to raise it. Absolute rest, both 
mental and bodily, should be enjoined in all cases where a 
Iraeture of the nrbit is suspected. The patient should be 
kept in bed, and cold water dressings or an india-rubber 
l)ag of ice should be laid over the eye and brow of the in- 
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jured aide; aiid the bowi-ls xlioulil be freely aet^d on hj n. 
briBk pm-gative. All utiuiiilantj* laliuuld bo forbidden, and 
a liniiU-<l diet slionld hf ordered. If tbere is mnch paSafl 
in the bond, six or eigbt leechea should be a,pplied to tW' 
temple, and tlicse may be repeated in tweiity-foar hotufl 
if the symptoms become more urgent. In severe head in- 
juriea I have on seveml oecasiona found decided benefit 
follow the local abstraction of blood from near the seat 
of the injury : tlie relief has been ho immediate that the 
good etfect of the i-emedj could not be doubted. In 
many cases the existence of u fracture of the orbit can be 
only conjectural, and in such the treatment most be 
expectant. 

Pbnetbating Wounds of the Obbit should be always J 
regarded flerionsly. The exact injury which has been ia-j 
flieted con often be only surmised, and time is i-eqaired fof 
the manifestation of syinptoms before e-ither a 
(liugnosis or prognosis of the case can be formed. Tho i 
iiisfrunieiit whiuh has cauanl tlie accident should be' ex- 
amined to see if any fragment of it has been broken off 
and left behind in the orbital cellular tissue, and the 
direction in which it penetrated the orbit should be 
noted. The patient should be kept under careful snper- 
vision for some days, ao as to enable the surgeon to treat 
from the onset any unfavourable symptoms that may 
arise. Even when no injury has been inflicted to the 
bones of the orbit, orbital cellulitis and abscess are very 
apt to ensue. 

AB8CE8B OP THE Oebit may be caused by blows on the 
eye ; by penetrating wounds of the orbit ; or by any vio- 
lence producing fracture of its bony walls ; by the lodge- 
ment of a foreign body in the orbital cellular tissue ; or 
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occasionally by the extension backwards of a suppnrative 
inSaumiation of the lids or of the tissues in immediate 
contiguity with the eye, no matter bow induced. luflam- 
tiiation of the cellular tissne of the orbit (orbital cellulitis) 
brought on fi-om any cause may terminate in abscess of 
the orbit. Caries, necrosis, or orbital periostitis may like- 
wise lead to orbital abscess, but onr present inquiry is de- 
voted only to those cases in whicli it arises either directly 
or indirectly from injury. 

Abscess of the orbit may be either acute or chronic. In 
the former the inflammatory symptoms generally rapidly 
follow the injury ; they are sharp and quick in their pro- 
gress ; pua is soon formed ; and independently of the history 
of the case, nnmistakeable evidence of its presence is 
afforded by tlie pain, heat, redness, and swelling. Occa- 
sionally, however, there is a variable interval of a week or 
more of perfect quiet and freedom from pain after the in- 
jiury, before any premonitory symptoms show themselves ; 
but when once started, their course is cqnally acute and 
ru.pid. In one case of abscess of the orbit which came 
under my care, eleven days elapsed between the receipt of 
the injury and the commencemeTit of inflammatory symp- 
toms. The history given by the mother was, that the 
child had received a blow on the eye from a fall ; her foot 
tripped as she was running, ajid in falling she struck her 
right eye against the edge of the door step. The lids and 
the parts around the eye immediately became mnchecchy- 
inosed and swollen, but no other appaient injury was 
inflicted. The discoloration and swelling of the tissues 
gradually subsided, and the child seemed well. About 
eleven days after the accident the eyelids began to swell, 
and look red, and in a day or two afterwards the mother 
noticed that the eye seemed to project. The child now 
Buffered severe pain in the eye and orbit, snfiicient to pre- 
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vent sleep imtl to destroy her appetite. The awelliiig of tlie 
lids increased until the upper one was dravro tightly OTer 
the eye, and could not be raised by the patient. She 
wojs now brought to me at the Ophthalmic Hospital, and 
her condition was then as follows. 

The upper eyelid was red. tense, and shining, and com- 
pletely closed over the eye, which was projected forwards 
beyond the orbit about three-quarters of an inch, and 
turned slightly downwards and outwards. Along the 
upper and inner border of the globe, between it and the 
edge of the orbit, was a diatinct prominence and feeling of 
fluctuation, I accordingly made a Iree opening at this 
point, aud gave vent to a large collection of pus. The 
child received immediate relief, the eye gruduaJly receded 
to its normal position, and she recovered without tbd 
slightest impairment of sight, 

Syviptmne of acute ahsceasofthe orbit. — Deep-aeated paiil 
in the orbit extending around the brow, worse at one 
time, better at another, but never absent, and steadily in- 
creasing in severity. Any pressure on the eye, or even 
moving it, aggravates the pain. The eyehds become 
red, shining, and oidematous ; and the conjunctivB of the 
lids and globe vascular, swollen, and chemosed. The eye 
is now observed to protrude slightly beyond the level of 
the other, and this protrusion increases aa the disease ad- 
vances and the pus makes its way to the surfe«e. The 
displacement is usually not directly forwards, but more or 
leas downwards and outwards ; it being dependent on the 
situation of the abscess within the orbit and the part of 
the eye on which it presses. With the increasing protru- 
sion of the globe the sight becomes more or less impaired 
from the strain which is being exerted on the optic nerve. 
The orbital fold of skin above the lid becomes obliterated, 
and the upper lid so swollen and stretched in front of the 
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bulging eye that it caimot be raised by the patient. Over 
the most prominent part of the Bwelling a careful examina- 
tion with tlie fingera will detect iluctuation. The most 
usual spot for the matter to point is rather to the inner 
side of the interval between the supra-orbital ridge of the 
orbit aud the upper border of the globe. Occasionally the 
suppuration may be more or less confined to one or other 
side of the orbit, and this will in a great measure deter- 
mine the eite at which the pus will endeavour to make 
its exit : either the inner, the outer, or lower side 
of the eye may then bo the part selected. When the 
abscess is a small and limited one, there may be little or 
no displacement of the eye. 

With all these local symptoms there is always consider- 
able constitutional distuibance. The skin is hot and dry, 
the patient has occasional rigors, he is restless, and his 
sleep is broken from pain. 

In chronic abscess of Ike orbit the symptoms are different ; 
they are often masked by the very slowness with which 
they develop themselves, and by the absence of any severe 
pain. It frequently happens that the patient does not 
even seek adncc mitil an increasing protrusion of the eye 
aud a somewhat corresponding diminution in vision ex- 
cite alarm. 

Chronic abscess of the orbit is often mi>st difiieult to 
diagnose, and may easily be confoimded with a medullary, 
or recurrent fibroid, or some soft orbital tumour, tlie elasti- 
city of which closely resembles fluctuating. The exciting 
cause of the abscess may have been an mjnry inflicted at 
some distant period, which has been foi^otten. and from 
which the patient thought he had completely recovered ; 
or the alow progress of the disease, and the comparative 
imd in many cases complet* absence of pain during its early 
stages may make it difficult, if not impossible, for the pa- 
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tient to give a correct account of liow or when it cotB)^ 
menceil. Wlieii duubt exists as to the true nature of the case, 
an exploratory incision should be made into tlie tumour, 
and the surgwou should be prepared to act at once on the 
information it will oflbrd him. If it is an abscess, tlie in- 
cision should be enlar<;ed sufficiently to give a free exit to 
UiB pus; but if, on the other hand, it should prove an 
orbital tumour, it should, if practicable, be removed with- 
out any further delay. 

The practice of making exploratory punctures by thrust- 
ing a grooved needle into tumours of the orbit or else- 
where to aid in their diagnosis is a bad one ; frequently 
it is useless, and oftentimes dangerous. If the tumour 
IB a chronit! abscess, and the pus is thick and curdy, the 
small opening uiai:le by the grooved needle fails to let any 
(•scape, whilst it eifectually admits the air, v^hicli causes 
its decomposition. 

Trealmmt of altcess of tim orbit, — ^As soon as it is clear 
that pus has formed, and that the protrusion of the eye, if 
there is any, is due f-o its presence in the orbit, a free 
opening should be made for its escape. The site for mak- 
ing the incision will generally be determined by the place 
at which the pus has a tendency to point : it should be at 
that spot where there is the most distinct swelling and 
fluctuation. Whenever it is possible, it is well to avoid 
making an incision through the upper eyelid ; but in many, 
and especially in the acute cases no choice is left for the 
surgeon. When the eye is bulged forwards, with the 
upper lid red and swollen drawn tightly over it, and a 
fluctuating swelling is felt between the upper ridge of the 
orbit and the globe, an incision should then be made 
through the upper eyelid with a fine sharp knife, and a free 
exit be given to the pus. In chronic abscess of the orbit, 
as tliere is frequently but little if any swelling of the upper 
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liil, even though the eye may have been conaiderably pro- 
truded, a free escape maybe given to the pus without mak- 
ing any incision through it. The upper eyelid should be 
raised with the finger, and a Beer's cataract knife should be 
passed thi-ougb the conjunctiva just above the upper border 
of tlie globe into the orbit, taking care that the point of 
the instrument is directed slightly upwards to avoid the 
risk of wounding the eye. 

After a free vent has been given to the pus within the 
orbit, a warm linseed-meal poultice should be applied, and 
care should be taken that the woimd is kept open by 
examining it daily, and, if necessary, by passing a probe 
along the course of the incision to prevent the cut edges 
from uniting. It not nnfrequently happens after an abscess 
of the orbit that the wound from the incision only partially 
closes, and the apace lately occupied by the pus is not 
completely obliterated, and thus a long sinus remains from 
which a slight purulent discharge continuea to drain. 
When this is the ease, and when no fragment of necrosed 
bone can be detected by a probe to account for it, the use 
of a stimulating injection, such as Zinci Sulphat. gr. ij. ad 
Aqute ^ j., thrown into the sinus with a gloss syringe twice 
a day, vrill often prove of great benefit. If, however, a, 
portion of dead hone is felt with the probe, time must be 
given to allow of its becoming tletjiched, or at least partially 
loosened from the living structure ; and then, after enlarg- 
ing the orifice of the sinus, it may be removed with a pair 
of Bequestrnm forceps, first using, if necessary, a gouge, or 
anelevator, or a pair of fine cutting hone forceps to separate 
any portion of bone which may be holding it. The pre- 
sence of pus in the orbit frequently loads to a superficial 
necrosis of a portion of the orbital plate with which it is 
in contact ; whilst, in other cases, the reverse may occur, 
and necpoflia, perhaps following fracture, or the result of 
some constitutional taint, may be the cause of the abscess. 
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The protniBion of the eye which was noticed as one of 
the frequent Bjmptoms of sibscess of the orbit wiU gradnallj 
recede as the p\i8 escaiiea, and in a few days the eje will 
have retired to its normal position ; but, in addition, the 
sight it had lost on account of the stretching of tiie optic 
nerve will be almost if not completely restored. 
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CHAPTER XI. 

INJtTKlES OP THE ETELIDS. 



EccHTUOSis OP THE Etelids, ot as it 13 commonlj' called 
" a black eye," is an effasionof blood into the cellular tiasue 
of the lids aud of the parts surrounding them. It may be 
limited to one or both eyelids, or it may extend to the cel- 
lular tiasue of the face around the orbit. The blood is 
generally absorbed in the course of a week or ten days, 
during which time the discoloration gradually fades away, 
but, in doing so, passes through a variety of Bha4eB 
which must be familiar to all. If an ordinary black eye 
is uncomplicated with fracture of the orbital bonea, or 
with any laceration of the integumeuta, it aoou geta well. 
It is vei-y rare that any suppuration follows. 

A black eye is occasionally complicated with fracture of 
one or more of the frontal or ethmoidal cells. This 
casualty is recognised by an emphysematous state of the 
eyelids and of the cellular tiasue around the orbit. Wlien 
the patient blowa hia nose, air is forced through the 
fissured bone into the neighbouring cellular tissue. In 
no case have I ever aeen emphysema of the lida pro- 
ductive of any harm, though the discomfiture it occa- 
sions is always great. The patient should be cautioned 
not to Llyw his nose for Home days; the fissured bone will 
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then BOOH Lecome closed ; and if no fresh air ia for^'ed into 
tile cellular tissue, tliat which ia alreiuly there will rapidlj 
disappear. Pricking the integnment with a, fine needle 
to give vent to the air is seldom if ever necessary, and 
should not be resurted to except in cases of extreme 
tenaion of skin, a. condition which is not likely to occur 
from a simple fracture of a frontal or an ethmoidal cell. 

Trealmetil. — There are many specifics for tlie relief of a, 
black eye, each of which is extolled for the rapidity witli 
which it takes away the colour which is so distastefiil In 
the auft'erer and his friends. No doubt the application of 
cold immediately aft^r the blow will limit the effusion of 
blood, and bo diminish the extent of tlxe after discoloration, 
and may therefore, shortly after the receipt of the injury, 
be advantageously used. This is best done by cold cvajw- 
rating lotions ; or by appl}'ing ic* in an india-rubber bajr 
to the eye ; or by a fold of wet linen being laid over the eye. 
and frequently moistened with iced water. The practice 
of puncturing the swollen jiarts, as recommended aud fre- 
quently adopted by prize-lighters, is essentially wrong. It 
may and no doubt docs afford a temporary rohef to the swell- 
ing when it is great, but it renders the part liable to sup- 
puration and erysipelas, neither of which would have been 
anticipated if the skin had not been cut. A remedy which 
has for many years received considerable credit is a poul- 
tice of the black-bryony root. It is " made by mixing some 
of the black-bryony root scraped finely with a little crumb 
of bread. This is placed in a muslin bag over the palpebrai 
for several liours together ; and usually it has an excellent 
effect in promoting the action of the absorbent vessels." * 
It is, however, a drug which cannot he always prociu-ed : 
the best place to seek for it is from one of the herbalists 
in Covent Garden Market. The tinctui-e of Arnica Mon- 

• Tjrrell oil DiwiiWfl of thn Kye, vul. i. p. 200. 
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tana lias also acquired a great repute for the power it is 
supposed to possess of favouring the absorption of blood in 
cases of ecchymosia. It may be applied pure over the part 
with a camel'a-hair brush, or it may be used as a lotion. I 
have frequently naed the Tincture of Arnica in such cases, 
and have been well satisfied with it. 

The following fonnnla is a very good one. 
P/t. Loiid. 

TincL Arnlc-se Montan. Jiv. 

Liq. Amnion. Acetflt, ^j- 

Sp, Romnarini Jiv. 

Mist. Camphorre dd Jviij. M. : ft. lotio. 

A fold of lint wet with the lotion to be laid over the lids, 
and moistened as often as it becoraea hot or dry, 

Abscebb op the Eyelid. — From contusion orlaceratiou 
of the integument of the lid, ac ute iufiammation and suppu- 
ration of the subjacent cellular tissue may follow. The 
eyelid becomes red, swollen, and shining, and unmistake- 
able evidence of pus is soon manifested. The treatment 
19 the same as for an abscess in any other part of the body. 
As soon as it is clear that pus has been formed, an incision 
should be made to give veut to it, and a warm poultice 
should be afterwards applied. The only point which re- 
quires special notice is the -way in which the abscess 
should be opened. The incision should be made with a 
fine sharp knife in the horizontal direction, and lq a line 
with the orbital fold of skin just beyond the lid. The ci- 
catrix will be then a mere line, and from its situation it 
will be scarcely observable. 

Wounds op the Eyelids may be divided into two 
classes. 

I. Those which involve only the skin of the lid. 
II. Those which have cut through its tarsal border. 
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I. Woufniti which invoivc only Iht skin of the lid requJ 
the same treatment as similar wounds in any other part o 
the int«giiment of the body ; but from the delicacy of t 
skin in thin locality, and the importance of avoitling && lar 
as poRxible an unseemly scar, more careful manipulation is 
needed to bring its edges into accurate apposition. Fine 
needles and the finest silk, such as are sold by Messrs. Wein 
for eye operati<»na, should be used. When all bleeding hoa 
ceased, the margins of the wound should be carefiillj 
brought together by as many sutures as may be necessary^j 
and a small compress of wet lint should bo tlien laid orerl 
the lids, and fastened in its place by a single tnm 
a light roller. It is of the utmost importance to secnre, iff 
possible, primarj' union. Tlie sntures should be removed'l 
on the third or fourth day. 

II. Wounds vhirk have cut throitgh the tanal bordit\ 
of the /iW.— In lacerations of the eyelid, there are two! 
forms of injury to which its tarsal margin i6.expoBed. 

Ist. The cartilaginous border of the lid niny l)e cut or \ 
torn through at any part, as in fig. 74. 
Fio. 74. 




2nd. The rent may pass through the canaliculus, tearing 
it away from the punctum lachrymale, which may still 
remain intact at the extremity of the cartilage, as in 
fig. 75. 

1st. Where the cartit/iginoiui border of the liff ha» been cut. 



WOUNDS OF THK EYEI.IC 



371 



the edges of the wound become slightly drawn apart, and 
an unsightly notch is formed. If the wound has been a 
clean incised one, the divided ends of the cartilage should 
be very accurately fitted together and fastened in situ by 
a pin and twisted suture. 

The pin should be a very fine one, such as is used by 
entomologists for pinning the smaller insects. It should 
be made to pJiss through the cartilage of the lid so close 
to it-s free edge, that the silk when twisted on the pin will 
slightly overlay the tarsal margin. By attending to these 




det^ls accurate union will be probably effected, without 
leaving any notch or irregularity of the border of the lid. 
When, however, the edges of the wound of the cartilage 
are jagged or irregular, as frequently happens if the 
lid has been toni by some semi-blunt instrument, it is 
better first to pare them smooth with a sharp scalpel 
before bringing them together with the pin and twisted 
suture. 

If after a wound of the cartilaginous border of tlie lid 
no treatment has been adopted, the edges of the gap are 
apt to become more widely separated, and occasionally a 
certain amount of eversion is also produced. The extent 
of the deformity will necessarily depend very much on the 
depth of the wound. 
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Case LXXXTY. — In August 1866, a Russian sailorl 
came under my care at the Ophthalmic Hospital with t 
hope of gaining some relief &om a deformity of the nppc 
lid of the right eye, the result of an injury. Two Teare 
previously in a quarrel with one of his shipmates he was 
stabbed in the eye through both lids with a broad knife. 
The eye for all visual purposes was at onee destroved. _ 
The border of the upper lid was ao deeply cut as apparentlj 1 
to extend through the greater part of the bi-eadth of tha'\ 
inner portion of the tarsal cartilage, and the lower lid] 
waa also slightly notched. No treatment hod been adoi>t6(Lj 
since the accident. 
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On his admission into the Hospital, the upper eyelid 
presented the curious appearance which is very correctly 
represented in fig. 76. 

The part of the lid to the inner side of the notch was 
completely everted, and greatly stretched, so that its con- 
janctival surface was presented externally. 

In the drawing a probe has been passed into the pnnc- 
tum, to show its position on the everted part of the lid. 
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l!iie man complained that from bein^ unable to close the 
lid, *' the wind and weather came against his eye," and 
subjected it to repeated attacks of inflammation. I there- 
fore determined to endeavour to restore the lid as far as 
possible to its normal eondition. 

With a fine scalpel I first dee pened the notch, and freely 
pared its edges eo as to remove the superfluous integument 
ivhich the long atretchiiig of the inner portion had pro- 
duced, and theu brought the cut ends of the cartilage into 
apposition by a fine pin and twisted suture. Immediate 
union followed the operation, and at the end of a week 
the man left the Hospital, with the eyelid having the 
appearance which is represented in fig. 77, a drawing of 
it having been made the day before he went away, 




2nd. Wlten the canalicultis hag heen torn Ikrmufh and 
dclaehed from the puitctvmi, as in fig. 75, a search should be 
first made for the divided end of the tear-duct. It is of 
course impossible so to adjust the torn parts that the 
piinetum and the canaliculus can again be made to com- 
mnuieate with each other. U therefore the open end of 
the divided eanahculus can be detected, a small director, 
fig. 7i), such as was first designed by Mr. Critchett, should 
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be parsed up it, and with a cataract knife, fig. 78, it Bhonld ■ 
[ Y T» ^ *'^* "P '"*** ^^^ lachrymal sac. p 

* The closed tube will thus be converted 

into BJi open canal, along which the tears 
may afterwards flow into their proper 
channel. The torn parts may then be 
brought into their normal position and 
fastened in situ with one or two fine silk 
sutures. 

Stublephabor is an adhesion of the 
lids to the globe. It is usually produced 
by au injury which has caused either a 
destruction or an ulceration of the op- 
posed conjiuictival surfaces of the lid and 
globe, and their subsequent uniou by 
granulation. Lime, mortar, and bums from hot 
metals or sc^da from hot fiuids are the most 
frequent causes of symblepharon, but it may be 
produced by any agent which either destroys or 
abrades the corresponding parts of the lids and 
globe, Mostofthe very severe cases of symblepharon 
which have come under my notice have been due to 
lime. The action of this escharotie upon the siir- 
face of the eye and lids has been already descrilwd 
at page 30. If the injury it has inflicted is severe, it is 
abeolutely impossible to prevent the union of the lids to 
the globe. All endeavours to keep the opposed granulating 
surfaces apart will fail. The contraction which goes on 
during the process of cicatrization draws the lid and globe 
into close apposition, and direct union will ensue in spite 
of all efforts to stop it. 

The trouble which symblepharon causes the patient varies 
necessarily with the extent and position of the adhesions ; 
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but even in slight cases considerable annoyance is ei- 
perienced from the limitation of the movementa of the eye, 
and from the epiphora it often excites ft-om the alteration 
of the position of the pnnctuni with respect to the globe. 

Symblepharon is said to be complefe when the entire 
inner surface of one lid is adherent to the globe, ajid 
partial when the adhesion is limited to only a part of 
the opposed surfaces. Both eyelids may be often seen 
partially attached to the globe, or the lower lid may be 
completely imited to it ; but it is exceptional to meet with 
complete Bymblepharon of both the upper and lower lida of 
the same eye. The lower eyelid is much more frequently 
afi'ected by symblepharon than the upper. 

An example of partial adhesion of both lids to the 
globe is recorded in Cose Tin., p, 43. It was the result 
of a very severe bum, which, was followed by sloughing. 
Case LXXXTin., p, .182, is an illustration of complete 
sjinblepharon of both the upper and lower eyelids. It 
was, however, associated with anchyloblepharon, or union 
of the margins of the lids to each other. 

Two forms of symblepharon may be recognised :- — 

lat. Membranous bands or frena passing between the 
Uds and the globe. 

2nd. Direct and close adhesions between the opposed 
surfaces of the eye and lids. 

1st. Membranous bands between the title and globe. — This 
is the simplest and most remediable kind of symblepharon. 
It is due to a less extensive and more superficial injury 
than that which produces the second form : — generally to 
some limitetl ulceration or abrasion of the corresponding 
parts of the eye and lids. During the healing process the 
granulations of the opposed surfaces become united, but 
the constant pull which is exerted upon them by the 
movements of the globe will often so stretch the recent 



376 TRRATME?fT OF SVMBLEPHAROS'. 

adbeeiuiiH tbut tliuy will become elim^ted into metiil>rait-J 
ous bojids. 

Slid. Direct and close ndfie*i<yn» betvseen th« oppoaod » 
facf» of the eye anil lid«. — These lire caU8«d hy &a absolntv' 
destruction of correapoiiding portiona of the conjunctiva, of 
the eye aad lid. Deep ulceration or sloughing follows the 
injury, and opposed friunHlatiiig stirfacea are left, which 
ultiuiately beooum lirmly adherent and blend<:tl with each 
other. During the cicatrization, the contraction of thesur- 
roujiding conjunctiva draws the lid and globe into euch 
close contact, that the moremeuts of the eye cannot stretch 
the bond of union, and the lid and globe remaiu for eve] 
alVrwarda firmly bound together. 

Treatmind. — Ail operations for the cmi> of symblephtu 
are aa a rule very unsatisfactory : in the severe caaes they'l 
generally fail to effect any good ; and in the milder oiieal 
the relief which is afforded is comparative. It is onlj ioJ 
the slight cases tliat positive good will be found to foUoirl 
surgical treatment ; — those in which small menibranoua ^ 
bands or tags of adhesion pnas between the eyelids and 
the globe. When these are iiisnlated, ao that a probe caa 
be passed beneath them, and the oculo-palpebral fold of 
conjunctiva still exists entire, much benefit will be derived 
fix)m an operation. 

There are two ways in which these narrow membranous 
bands may be treated. 

Ist, They may be simply divided by a scalpel or a pair 
of fine scissors ; and by daily passing the end of a probe 
dipped in a little sweet oil between their cut ends, reunion 
may generally be prevented. This mode of treatment is, 
however, only applicable to the very mild cases, where a 
simple tag of adhesion ties the lid to the globe. 

2nd. If the bands are small, they may be first cut ofiF 
close to the globe, and the edgea of the wound which is 
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thiis made in the conjunctiva are to be drawn together and 
united by one or two ±be stitches. The other extremity 
of the band is then to be severed from its attachment 
to the lid, A3 in the first operation, careful daily dressing 
will be required to prevent a rejimction of the ends of 
the baud, as unless the wound in the conjtmetiva closes 
by immediate union, which it may fiiil to do, the tendency 
for them to become a^in united is very great, 

The following case of aymblepharou which waa under 
my care is an example of the good resulting from the 
simple division of a membranous band passing between the 
conjunctiva of the lid and tlie globe. 

Case LXSXV.— Moses T.-ajt. 16, came to the OphUial- 
mic Hospital on December 16, 1864, auftering from slight 
syrablepharon of the right eye. He stated that one day 
last May a man threw some mortar at him. some of which 
went into the right eye. He snftered from severe con- 
junctival inflammation, which resulted in the formation of 
bands of adhesions between the conjunctiva on the inner 
side of the globe, and the margins of the eyelids. 

On examining the eye. two membranous bands about an 
eighth of an inch in width were seen extending from the 
globe to the edge of the lids, one to the upper and the other 
to the lower eyelid, each of which was attached just external 
to the punctum lachrynmle. The eye was thus tied in- 
wards, by a frenum above and below, so as to give it a strong 
internal strabismus. On looking outwards the boy could 
not evert, the eye beyond the mesial line of the orbit. As 
a probe could be passed beneath each of the fi^na, I cut 
them through with a pair of fine scissors close to the 
globe. The eye at once gained more power of everaion ; 
but as thei'e was still a considerable internal squint, the 
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Ibllowing week I divided sobconjunctivally the iiitenul . 
rectus muecle. This had a very satisfactory resolt ; tb» J 
free motions of the eye were regained, so that he could 1 
tarn it outwards until the external raargrin of the cornet 1 
reached the outer cajithus, and the squint was cured. 

In those caaee of sjmbtepharon where there ore direct aiid 
cUige adfiemont between the eye aiid the lids, many different 
Itlaiis of treatment have been tried, moat of them without 
mnch BuecesB. It is only where the extent of the can-, 
junctival surfiicea involved is small, that even amelior^ 
tion can be hoped for. The lid may be generally easily ■ 
separated from its imion with the globe by a careful dis- 
Beetion, but we have no means at our conintoud by which 
we can prevent their again uniting. Plates of metiil 
have been interposed between the granulating surfaws, 
but with very indifferent suceesB. Mr. Tyrrell states in 
his book on the Diseases of the Eye, vol. i. p. 192, that "in 
two cases, after excising the band or frenuui, I kept a. very 
thiii and smooth piece of silver consbintly between the 
eyelid and globe, so as effectually to prevent inoBcnlation 
of granulations aa the surfaces healed. When perfectly 
healed, much good appeared to have been effected ; but in 
less than six months, contraction had taken place of the 
new formed matter, and frena were developed as bad as, or 
worse than those which I had removed." 

At the Royal London Ophthalmic Hospital we have 
tried glass shields, very similar in shape to an artificial 
eye, but perforated with an aperture opposite to the cornea. 
They were placed on the eye after the adhesions between 
it and the lid had been completely severed. The snccess, 
however, which attended their use was so unsatis&ctoiy 
that they are now seldom resorted to. 

It is true the granulations of the opposed sur&ces cannot 
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communicate when the glass shield is on the eye ; but aa 
the primary efforts of cicatrization consist in a contrac- 
tion of the tissues around the wound, the glass shield is 
gT^ually extruded from between the lids, after this con- 
tracting process has advanced to a certain stuge. 

Mr. T. Pridgiu Teale, jun., of Leeds, has suggested a 
plastic operation in cases of symblepharon, which he speaks 
of very favourably. He tii-st described it in the Boyal 
London Ophthalmic Hospital Reports, vol. iii. p. 25S, in 
which he has cited cases which have been materially bene- 
fited by it. In a short note which he has kindly given me, 
he thus describes the operation: — "The adherent lid 
having been dissected off the eyeball so as to leave the 
globe perfectly free in its moTcments, one, or if possible 
two flaps of conjunctiva are dissected from the sound part 
of the eyeball, and transplanted into the gap. If any 
portion of the adherent lid is united to the cornea, the 
separation of the Ud is commenced at the margin of the 
cornea, leaving the apex of the Ud still in situ as an opaque 
spot on the cornea." 

There are, however, very many cases of symblepharon 
where no operation should be attempted. The extent of 
the adhesions may be so great that it would be worse than 
useless to endeavour to divide them. The following is 
an illustration of such a case of symblepharon, caused by 
the action of mortar on the eye. 



C'abe LXXXVI. — The patient, who was a plumber, was 
engaged glazing a sky-light, when a labourer who was 
throwing up some mortar to a bricklayer near him unin- 
tentionally sent some of it into his eye. The accident 
happened nine months previous to his coming under my 
cEire at the Ophthalmic HospitaJ. The eye had been care- 
fiUly treated elsewhere, but for all useful purposes it was 
a lost one. 



sso 
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The cornea was opaque, and broad bands of adliesi<jii8,u 
represented in fig. 60, passed from the lower IulU* of tba 
F'*' S"- cornea to the conjunctira rf 

the lower lid. These bandi 
were best seen by drawing ihe 
lid slightly downwards with 
one of the fingera. 




Anchtloblephabok is the 
union of the margins of the 
eyelids to each other. Thev 
may be either partially or 
completely united. It is, how- 
ever, seldom that the adhesion 
extends throughoiit the entire length of the lids. The 
inner third of the two hds are more frequently joined than 
the outer or middle portions. In nearly all caaes of an- 
chyloblepharon, whether partial or complete, a ^stuloua 
opening ia left at the inner canthus, through which some 
of the tears find their way on to the face. The union 
between the lids may be either direct, the two edges being 
completely adherent, or they may be united by mem- 
branons bands passing from tlie one to the other. 

The causes of anchyloblepharon are hicerated wounds of 
both eyelids, or injuries to them from escharotics. Any 
accident which causes an abrasion of the corresponding 
surfaces of the tai'sal edges of the eyelids renders them 
liable to become united. The probability of this deformity 
occurring after an injury to the eyelids is considerably 
increased by the habit which many persons, and especially 
the poor, have of binding up the eye with a handkerchief 
immediately after the accident, and making no attempt 
for several days to separate the lids. 

Treatmetil. — When the union between the lids i 
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and a fistula exists at the inner canthus, a small director 
should be passed behind the adherent margins, and out at 
the fistulous orifice, and upon it the adhesions may be 
severed with a pair of scissors ; or if this cannot be 
readily accomplished, the lids may be dissected apart with 
a sharp scalpel. 

If a membranous band is the bond of union between 
the two lids, it should be divided on a director passed 
beneath it, first close to the margin of one lid, and tlien 
be cut off close to the edge of the other. The chanee of 
success following either of the opei-ations depends very 
much on the daily dressing of the wound : special care 
should be taken to keep the lids from reuniting during the 
process of cicatrization. 

This may be generally accomplished by daily separating 
them, and anointing the granulating surfaces with a little 
sweet oil. 

The following case is a good example of simple anchylo- 

Flo. 81. 




blepharon. The drawing (fig. 81) shows very well the 
position of the fistula which is so frequently met with 
when the inner portions of the Lids are united. 



Case LXXXVTI.— Mary R., set. 21, came to the Oph- 
thalmic KoBpitaJ on November 7, 1865, to obtain reUef 
of a deformity of the tight eyelid. 
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Betweea nine and ten yeara ag« she fell down aaJ 
struck the inner angle of the eve against one of tbe 
wliaJpbonos of an umbrella. The inner cant}ius ud Ibe 
inner extremitioa of both the eyelids were toro. Tie 
patient has partial anchjloblepharon- The inner mt> 
gins of the upper and lower liJa are nnited to about 
ouo third of their extent. A small fiatula exists at the 
inner an<^le of the ejfl, through which the tears flon. 
TIiL-ro Sire no adhesions between the lids and the "hhv. 
Fig. 81 represents the appearance of the eye when the 
patient first applied to the Hospital. A probe ha* 
been passed throufjh the fiatula. to indicate its exact 
pOBition. I 

Having passed a director beneath the united portions oH 
the hds, and tkrongh the fistnla, Mr. Bowman divided the 
adhesions with a pair of fine scissors. The lids were at 
once completely opened, and after a few days the wonnd 
cicatrised, and the patient left the Hospital. 

Anchyloblepharou and symblepharou are often asso- 
ciated : indeed with the union of the margins of the lid* 
it is very general to find also some adhesion between the 
conjunctival surfaces of the lid and globe. It is, however, 
rare to find in one eye a complete union of the globe to the 
lids, and of the lids to each other. The following case 
is an example of such a deformity. 

Case LXXXVIII. — A patient came under the care of 
Mr. Critchett at the Ophthalmic Hospital in November 
1865, suffering from the effects of an injury he had received 
to his left eye and eyelids about four years previously. 

He stated that a Boman candle had been, accidentally 
allowed to burst near his eye. The whole surface of 
tiie globe and the conjunctiva lining the lids were severely 
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burnt. His sight was completely lost, and the lids and 
globe eventually became adherent to each other. 

State on admrssion. — There waa complete anchyloble- 
pharon, and apparently complete symblepharon also. The 
lids were firmly united along their tarsal margins. There 
was not even a fistula at the inner canthus through which 
the tears could escape. The eye could be felt beneath the 
lids, but the upper lid could not be made with the finger 
to glide over the globe. The upper eyelid near the brow 
was bulged forwards by a fluctuating sweUiug, evidently 
fluid, and probably formed by a pent up accumulation of 
tears, 

The patient having been placed under chloroform, Mr. 
Critchett first punctured the swelling of the upper lid, 
from which a large quantity of tears escaped. He then 
divided the lids along the line of union of their tarsal 
borders, hoping to find the globe free beneath them ; but 
this was not the case — the inner sur&ces of the lids were 
closely adherent to it. He endeavoured by dissection to 
separate the lids from the eye; but in doing so, he 
found there was no true cornea, and that whilst hu was 
raising the upper lid from the globe, he was exposing the 
iris and lens. The cornea had probably sloughed after the 
accident ; or if this had not happened, it had become so 
intimately incorporated with the inner surface of the lid 
08 to be completely blended with it. The lens was trans- 
parent, and the vitreous vias healthy and clear. 

As no good could residt from further dissection, and as 
no operation would enable the patient to wear an artificial 
eye, Mr. Critchett closed the wounds to allow the parts 
again to unite. 



Entkopion, OB AN Inversion op the Etelabher, is a 
not infrequent result of injuries of the conjunctiva of the 
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Uda from bamB or scalds, from lime, mortar, strong aeids, 
W any other escharotie which may have caused destrac- 
<tion of a portion of that membmne. 

As cicatriaation proceeds, a contraction of the surround- 
ing tisaues goes on to help to close up the g:ap occasioned 
bj the eBcharotic, and the margin of the lid with ita 
lashes often becomes inverted and drawn towards the globe. 
This folding in of the lashes is a source not only of great 
discomfort to the patient, but of danger to the eye. The 
continued brushing of the lafihea against the cornea in everr 
movement of the eye is apt to induce a troublesome form 
of comeitis with ulceration, and will invariably after a 
time render the cornea nebulous and vascular. 

Treatment. — There are many operations reconiiuendwl 
for the cure of entropion ; but when it is dependent or 
cicatrization following a loss of substance of the conjunc- 
tiva of the lids, there is only one way of efficiently dealing 
vith it, and that is by dissecting out the entire row of-H 
Any other mode of treating this deformity will ^ 
be only temporary, and after a while the lidg will agtun 
become inverted. As soon as it ia noticed that the 
margin of the eyelid is folded inwards, and the lashea are in 
contact with the eye, an operation for their removal should 
be performed, as delay will only give time for the cornea 
to become injuriously affected by them. 

Operation for the removal of the eyelashe», — This consists 
in first splitting the tarsal cartilage, and then excising the 
thin wedge of it in which the bulbs of the lashes are 
embedded. 

The lid being drawn tense by one hand of the operator, 
with the other he makes a long incision with a cataract 
knife along the inner or ocular edge of the lashes, and of 
a sufficient depth for the point of the knife to pass beyond 
the roots of them. The lid is now to be relaxed, and a 
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second incision is to be made just behind, but parallel to, 
the row of lashes on the outer surface of the lid, so as to 
cut through the integuments and the margin of the car- 
tilage just behind their roots : the depths of the two 
incisions will thus meet, and the whole row of lashes will 
be excised. 

The exit surface of the cartilage should now be carefully 
scanned over, so that if any of the bulbs of the lashes have 
escaped excision theymay be removed; should any be left, 
newlasheswill sprout again from them, and the object of the 
oi}eration will not be completely fulfilled, as a single eyelash 
brushing against the cornea may cause a great amount of 
suffering, and produce considerable irritation. The bulbs 
of the lashes may be recogniaed by their appearing as 
fine black dots. 

Lastly, the skin should Fio. 83, 

be gently pressed over the 
cut edge of the cartilage, 
and a compress of wet 
lint be applied to the eye 
with a bandage. No su- 
tures should be used. 

By this 
operation 
the lid is 
not short- 
ened, for 
the edge 
of the 
cartilage 
is simply 
spht, and 

the thin wedge of it removi 
implanted, 




which the lashes are 
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To (acilitate the perfonuauce of this operation, 
Snellen's eyelid forceps (fig. 82) or the horn spatnla (fig. 
88} may wheu practicable be used. If Snellen's foroepK 
are selected, the lower blade should be gently insiuu- 
ated beneath the upper eyelid as far as it will pass, 
and then, with a few turns of the screw, a metallic claiup 
Fio. 83. is made to compress firmly the circum- 

ference of the lid with the exception of 
its tai-sal border, which is lefl free 
the operator. 

The advantages which this instrum^ 
offers are — lat. That the operation, 
which ia usually accompanied by sharp 
hiDmorrhage, ia rendered by it an almost 
bloodless one ; and 2ndly. That as all 
bleeding is arrested whilst the clamp 
is applied, an efficient exploration can 
be easily made for the bulbs of any 
lashes which may have been inadver- 
tently left. 

The great disadvantage of this in- 
strument is that the extreme lashea, 
both at the inner and outer part of the 
lid, are often concealed by the rim of 
metal which is screwed upon them, and 
that they are thus apt to evade 
the notice of the operator. This 
may be avoided by first confining the 
operation to the parts witliin the clamp, 
and by then completing it alter the in- 
strument has been shifted firet to one 
and then to the other extremity of the 
eyelid. 
Snellen's forceps are mtide right and left handed. 
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cording to the lid lor whieh they have to be used. They 
are only applicable to operations on the upper eyelid. 

When the horn spatula (fig. 8S) is used, it should be held 
by an assistant after one of its extremities has been passed 
beneath the eyelid. It will serve to snpport and extend 
the eyelid during the operation. 

There are, however, many coses of traumatic entropion 
where it is impossible, ou account of a partial union of the 
lids to the globe, to use either Snellen's forceps or the horn 
spatula. In such cases the plan recommended of making 
the lid tense by drawing upon it with one of the fingers 
must be adopted. 

There is one form of entropion which frequently follows 
an injury to the eye, and seems to be dependent on a 
spasmodic contraction of the orbicularis muscle. It may 
be met with after any injury to the eye which is followed 
by much photophobia and lachrymation. The inversion of 
the lashes is confined to the lower lid. Prom the constant 
overflow of tears, its tarsal edge becomes red and exco- 
riated ; and from the repeated spasmodic contractions of 
the orbicularis muscle, the edge of the lid becomes curled 
inwards — sometimes to such an extent that the eyelashes 
cannot be seen witliout first everting the tarsal margin by 
drawing it down with the finger. 

For the treafnie^U of this form of entropion, it is 8u£B- 
eient to remove a narrow strip of the skui, and of the 
orbicularis muscle, close up to and nearly the lengtJi of 
the margin of the lid. This is to be done by first pinching 
up a fold of the ekiu in a line with the Ud by a pair of 
forceps, and cutting it off with a pair of scissors. A cor- 
responding piece of the orbicularis is then to be seized with 
tlie forceps and excised in a similar manner. No sutures 
will be required ; biit when all the bleeding has ceased, the 
edges of the wound should bo jj;ently pi'essed together, and 
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a light pad of wet lint fa8t«nedover them with a bandage. 
Complete union will he effected in two or three days- 
There are very many operationa for the relief of entro- 
pion to which I have not even referred, as they are not 
applicahle to the tmiunatic form. 

EoTEOPiON, OK EvERRloN OP THE Etelids, may be in- 
duced by either injury or diaeaae. The worst and most in- 
tractable cases are those which ore the resnit of injury either 
to the eyeUd or to the tissues in its immediate vicinity. 
When the ectropion ia caused by disease, such as long- 
continued ophthalmia, the lower lid is the most freqnently 
everted ; but when it ia the result of accident, the upper 
lid suffers equaJly with that of its fellow. 

The deformity which ectropion produces is very great : 
the peculiar and often hideous appearance which an everted 
eyelid gives to the patient is such that he is generally 
eager to undergo an operation for its relief. But indepen- 
dently of this, ectropion is the cause of much annoyance, 
if not of actnal Buffering. In all except the very slight 
cases, the eye, having lost a part of its natural protection, 
is liable, from undue exposure, to attacks of recurrent in- 
flammation of its conjunctival surface. It also becomes 
what is commonly called a watery eye : — owing to the 
eversion of the eyelid, the punctum is drawn away from 
the globe, and some of the tears are constantly flowing 
over the lid on to the cheet. 

Lastly, after the lid haa been long everted, the conjunc- 
tiva is very apt to become changed in appearance and 
character. In some instances it grows almost cuticular, 
whilst in others it becomes so hypertrophied and granu- 
lar as to acquire somewhat the look of a fungoid ex- 
crescence. 

Traumatic ectropion may be produced — 
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I. Bj the cicatrizatioii following destruction of a part 
or the whole of the sldn of tlie eyelid. 

IL By the cicatrization of a wound in the neighbour- 
hood of the eyelids. 

HI. By absceaaes in the cellular tissue at any point near 
the margin of the orbit. 

In the cicatrization which follows an absolute destruc- 
tion of a portion of the inteipiinent, the loss is not re- 
placed by a regrowth, but the breach is chiefly repaired by 
a drawing together of the surrounding parts, borrowing 
as it were from the abundance of sldn in the neighbour- 
hood to close the gap which has been occasioned by the 
injury. The wound is thus greatly diminished in size, 
and that which yet remains to be closed in is covered over 
by the development of a cicatrix tissue, which closely re- 
sembles the true skin which has been destroyed, but differs 
from it in its want of elasticity, softness, and vitality. 

If the wound is iu the vicinity of the orbit or in the 
integument of the lid, the contraction which accompanies 
this healing process draws upon its tarsal edge, and gra- 
dually everts it. This contraction of the neighbouring 
skin towards the seat of the injury is. not confined to the 
actual period of cicatrization, but continues for many 
mouths afterwards, increasing the extent of the ectropion 
whilst it dimuiiahes the size of the cicatrix. 

Where the ectropion is caused by an abscess near the 
margin of the orbit, very little if any of the skin may 
have been involved in the suppuration. The ectropion is 
dependent on a portion of the cellular tissue having been 
destroyed by sloughing, and the akin becoming as a con- 
sequence puckered in and adherent to the parts beneath 
it, instead of gliding smoothly over them. With the 
contraction of tJie skin towards the cicatrix of the sub- 
jacent cellular tissue, a. puB is exerted upon the eyelid, 
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which will first draw down it* toriaJ ed^je, and then gra"!!!- 
ally overt it. 

Two forma of ectropion iiiny be recogniaod, either of 
which may be pro<laced by tbo same cause, tlie differenoe 
being only in degree, 

1st, Where there is a partial GverBion of th« eyelid, with 
a thickened and fungoid condition of the conjnnctiTS. 

2nd, Wliere the eyelid is entirely everted, its coo*' 
jujictival aurfiice being completely exposed. ' 

The first form is most frequently caused by the cicatri- 
zation of a wound in the neighboTirho(Ml of the eyelids] 
whilst the second is generally the reetdt of an a,baolate 
destruction of a portion or the whole of the Bkin of the 
Ud itself. 

Treatment of ectropion, — In considering what are the 
best menus of restoring to its normal condition an eyelid 
wliich is deformed by ectropion, it is necessary to deter- 
mine accurately the relative changes which have been 
produce<l by it in the different parta of the lid. Ist. The 
eyelid is more or less everted. 2nd. Aa a couaeqnence of 
this, the punctum lachrymale is displaced : it is drawn 
away from its proper relationship with tiie globe, so that 
it has ceased to act as a conduit for the tears. Srdly. The 
tarsal edge of the lid is more or less elongated, according 
to the extent of the eversion. 4th. In many cases the 
exposed conjunctiva is hj'pertrophied and thickened. 

In a mild case of ectropion these defects will be only 
slightly marked, and possibly one or other of them may be 
absent ; but where there is a great eversion of the lid, they 
will probably be all present and distinctly seen. In treat- 
ing of each of these defects, I will take them in the order 
in whicli it would be wise to proceed in an operation for 
their relief. 

Ist. Tf (hi- pmicliim lachrymale it displaced, and drawn 
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away from the globe, the canaliculus should be slit up ao 
as to convert it jnto a canal along which the fears may 
flow into the sac. This is readily accomplished by a little 
knife designed by Weeker of Parie, fig. 84, It consists of 
a fine blade of the exact shape and size ae that repre- 
sented in the woodcut, with a very minute button at its 
extremity. This is introduced into the punctum. and run 
along the canal, when, by slightly raising the hand and 
giving to the blade a cutting movement, it is made to 
divide the canaliculus to the extent required. I'm 8J. 
Another way of laying open the canaliculus is by 
dividing it on a fine director (fig. 79) with a cata- 
ract knife, as described in pp. 373-74 ; or the same 
end may be attained by slitting up the duct 
with a pair of very fine-bladed scissors. 

2nd. If the exjtoeed conjunctiva ie -much Ihichened 
aiid kypertrophied, the prominent excrescent look- 
ing portion should he excised. Tliis is most 
easily done by seizing with a pair of fine-toothed 
forceps the piece of conjunctiva which is to be 
removed, and cutting it off with a pair of small 
scissors curved on the flat. The contraction which ac- 
companies the cicatrization of the conjunctiva draws the 
edge of the eyelid inwards, and helps very materially to 
restore it to its natural position . 

3rd. Wlum i/te tarsal edge of the lid is elongated, it must 
be shortened before the lid can be restored to its proper 
position. This lengthening of the tarsal margin is due to 
the constant pull which has been exerted upon it during 
the contraction and cicatrization of the wound which has 
caused the ectropion. To remedy this defect, a V-shaped 
piece of the edge of the lid, as m fig, 8.5, may be excised 
with a fine scalpel. The lips of the woimd are then to be 
brought together with fine pins and twisted sutures, taking 
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t one of the needles is icserted close to the 
)dge, as in fig. 86, ao that an accurate apposition c 
sorreapondbig surfaces ia secured. 

A portion of the tarsal cartilage may thtiB be ren 
from any part of its length ; but in most cases it is ad- 
TiBable to make the excision from the extreme end close to 
the outer canthus, toking amay at the same time sufficient 
from the edge of its fellow-lid to form a raw sxirface with 
which it may be united. This ia illustrated in figs. 87 and 
92. The edges of the wound are brought more easily 
and accurately together thau when the part excised is 
■ the centre of the lid, and the scar which is left i 

Flo. 85. 








much less noticeable. In shortening the lid it is alnaj 
necessary to take away a piece of atifficieut size, so as 
reduce the palpebral aperture to a little below its noi 
dimensions. 

4th. To relieve the (version of the eyelid, many operatif 
have been suggested and practised. When the ectropic 
depends, as it generally does in ti-aumatie eases, upon 
cicatrix, either of the skin in the neighbourhood of the 
orbit or of the lid itself, the first endeavour should be to 
free the pyelid from the influence of the soar which 
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it down. This can be often readily accomplished ; the 
grea-t difficulty ia to prevent a reunion of the parts, and a 
return of the deformity. 

Where there is complete or partial ectropion dependent 
on a cicatrix at a »hort distance from (Ae lid. — For con- 
venience of description, I will deal vrith a case in which 
the lower lid is the one affected : the same plan of 
treatment, modified according to circnmstanoes, will be 
applicable to ectropion of the upper lid. If the ec- 
tropion is partial, and dne to a small cicatrix which 
ia only adherent to a very limited area of the cellular 
tissue beneath it, while around the scar the akin will 
glide easily over the subjacent tissues, it will be suf- 
ficient first to free the deep adhesions of the cicatrii by 
subcutaneous division. A tenotomy knife is to be intro- 
duced beneath the integument, at a short distance from 
the scar, and by a few semi-circtdar sweeps the union 
between it and the cellular tissue will be parted. If this 
is satisfiLctorily oceompliahed, the sMn will now glide with 
free<Iom over the parts to which it waa before adherent. 
The tarsal edge of the lid should now be shortened 
in the manuer already described ; and if the exposed 
conjunctiva is much thickened, a portion of it also 
should be excised. By these means the lid will be re- 
stored to its normal position, and as the acar will be 
lifted from its original site, the chance of its reunit- 
ing to the parts from which it has been severed will 
be diminished. In the daily dressing of the wounda, 
the lid should be well supported with a pad of lint, to 
prevent the cicatrix being again drawn down to its former 
position. 

If the ectropion in levere, and the cicatrix which has caused 
it is dense and firmly attached to the tiii^accnt cellular tismie, 
a different proceeding must be adopted. One very excel- 



TSKAT11E!(T Of BCTBOMtnT. 

lant mode of tre«tment ia bj inchlclin^ in a Y-disped i 
> the cicatrix, wliidi i£ Ui be sejwated by a. Sew 
• of the scalpel fkiin all ttc »dbe«iona to ihe naitT- 
IgrtBg parts, as is well BhawD ia fig. HI. 





The triasgular-ehaped piece of skin in which is the < 
cicatrix is then to be pushed upwards, whilst the lower 
edges of tlie V wound are united by two pins and twisted 
sutures, iu the situation marked by the dotted lines in the 
woixlcut, so as to convert the V, when the parts are 
brouf^ht together, into a T. The everted lid will thus 
ho raised ; but in order to keep it in position, its tarsal 
edge shoTild be shortened at the outer cantlius, removing 
at the siinie time a small piece of the margin of the upper 
lid, to wliifh the lower one should be united by pins 
and twisted sutures. If the conjunctiva is much thick- 
ened, a portion of it may be excised before shortening 
the lid. 

Fig. 88 shows the !ii)pearanco the eye will present after 
till' iipiTatinn is conipleted. 

The fiilluwing operation was the one recommended anil 
performed by Dieftcnbach for the relief of ectropion of the 
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lower lid, which had been caiiae4 by a cicatrix at a short 
distance beneath it. j,,^ ^^ p,^ ,„ 

He first dissected 
out the cicatrix by 
including it in a tri- 
angular incision, fig. 
89, the base of 
which corresponded 
with the tarsal mar- 
gin of the lid. Hav- 
ing removed this tri- 
angular Hap of akin, he then ertended the cut ci* to ca^ ea, 
to allow of the ready approximation of the sides b, b ; 
which having been first raised from the subjacent parts by 
a few strokes of the scalpel, lie brought together and 
united by sntures, as in fig, 90. The two lateral incisions 
ca, ca, he tlien fastened by sutures to the integument 
beneath the lower lid in the line c c. Fig. 90 represents 
the appearance after the operation was completed.* 

In those cases where much of the integument of ike eyelid 
has been destroyed, and complete evergion of it has followed, 
it is seldom that the lid can be permanently restored to itfl 
natural position without some plastic operation. After 
the Ud has been dissected from the adhesions which bind 
it down, and has been replaced over the eye, a large 
granulating surface will be left, which, imless covered over 
by new skin borrowed from a neighbouring part, will 
again become drawn from the eye and everted. 

I will not attempt to describe the different operations 
which have been either suggested or performed for the 
making of a new eyelid. Each case presents peculiarities 
of ita own, for which no special directions can be given. 

* Rovicw of ZeiB' Hnndbnch dcT pliBtiscben Cblrurgie, British and Foraign 
Modiml Bwipw, vol. vii, p, 408, rrom which llie woodruts hnvc bwn copitd. 
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Tli« resalt of the operation depeiwis very much on th* 
ingenuity of the surgeon in designing- one fitted for the 
ca«e, and on his dexterity in cairying out neatly the details 
which his mind has conceived. 

A few general directions may, however, be useful. If thft' 
ectropion is of the upper lid, it is generally most con- 
Tenient to borrow the skin from the side of the forehead; 
but when the lower lid is the one aflected, it may be most 
«B8iIy obtained from either the side of the cheek or the 
inner side of the nose. 

Ist. Before attempting a plastic operation for the foiw 
mation of a new eyelid, sufficient time eiiould be allowed 
to elapee after the injury for the skin in the ueighbour- 
hood of the eye to hare recovered as far as possible it» 
healthy elasticity and softness. All thickening and in- 
duration of the subjacent cellular tissue should hars 
passed away, and the skin should glide readily over tlie 
parts beneath it. | 

2nd. After having by dissection restored the lid to its 
proper position, the size of the sur&ce to be covered 
with the borrowed skin should be accurately noted ; and 
the piece which has to be taken from the temple, 
or elsewhere, should be of lai^er dimensions than 
is apparently required, as the skin contracts about 
oue sixth when detached from the part it originally oc- 
cupied. It must al80 be remembered that even if it is a 
little too large, a further contraction of it will take place 
dimng the healing process, which vrill reduce it to its 
required size. 

3rd. Great care should be taken to leave a good pedicle 
through which the vascular supply of the new lid may be 
maintained imtil it baa become united with the parts be- 
neath it, and a fresh source of nourishment has been 
established. It is also advisable, in adapting the skin to 
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the lid, to avoid twisting the pedicle on itaelf more than 
18 absolutely neceBsary. 

4th. Before iiniting the edg«8 of the new lid to the 
BiuToundiDg akin, all bleeding should be arrested. Nothing 
tends more to delay primary union than a clot of blood 
between the opposed surfaces. 

In nearly all cases where a plastic operation is required, 
it will be well to shorten the tarsal margin of the lid in 
the manner already described, so as to slightly diminish 
the size of the palpebral aperture. 

If the exposed portion of the conjonctiTa is much thiclc- 
ened and granular, a portion of it also should be removed 
with a pair of curred scissors. 

Having completed the operation, a layer of wet lint 
should be laid over the lids, upon which a hght compress 
of cotton wool should be fastened with one or two turns of 
a roller, for the purpose of keeping the parts in apposition 
and of maintaining a certain amount of warmth. 

In the following case of ectropion of the upper lid, in 
which its outer half was completely everted, I succeeded 
in restoring it to its normal position without forming a 
new lid from the neighbouring skin. 

Case LXXXIX. — Edward O., tet. 19, an assistant at a 
wholesale chemist's, met with the following accident in 
January, 18fi5. He was carrying a Winchester quart of 
the strongest nitric acid down tlie warehouse stairs when 
his foot slipped, and he fell down them ; the bottle was 
broken in the fall, and its contents were thrown over him. 
The right side of the bead and fecewas completely washed 
with the acid, as also were large portions of both arms 
and both legs. He was at once seen by Mr. Stewart, under 
whose care, considering the severity of the injury, be 
made a very excellent recovery. Where the integuments 
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were deeply acted on by tbe acid, sloug'hs fonued ; bnt at 
moHt of these were small and superficial, no coittr.idioM 
of the limba were prodaced. 

The only deformity whieli remained after his recoroj 
wu* a very severe ectropion of the rig:lit upper eyelid, wi4 
iiume ripid contractions of the skin about the right wde a( 
the ftue. 

The skill of the upper eyelid had been severely burnt by. 
the acid, and the outer half of it was detached as a slou^, 
During the cicatrization whieh followed, the lid 
gradually everted, and ultimately drawn np, aa ts ii«(. 
repregeut^d in fig. 91 . 




At Mr. Stewart's request I saw the patient frequently 
with him, and I decided, when the proper time came, to 
endeavoiir to relieve this defect by an operation. The 
patient was sent into the country with the eye covered to 
protect it from exposure, and no attempt was made to 
restore the lid to its natural position until March 1866. 
The object of thus waiting nearly fifteen months was to 
allow the integuments in the neighbourhood of the lid, 
which had been severely burnt, to recover as much as 
possible their normal elasticity and mobility over the sub- 
jacent cellular tissue. 

The operation which I then performed was the following : 
— First making an incision along the line a b, fig. 92, 
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I dissected through the adhesiona which the everted lid 
had formed until I waa enabled to fold it down over the 
eye. I then shortened the tarsal mar^^ of the upper 
lid by ercisiug the portion marked in the dotted lines in 
the woodcut, and removed a small piece of the edge of 
the lower lid, to which I fastened the cut end of the upper 
one by a pin and twisted suture, 

The lid- was now restored to its natural position ; but 
as the whole of its outer half presented a raw surface, 
it would probably become again everted during the 
process of cicatrization. I therefore made a long incision, 
o D, immediately above the eyebrow, and then freely dis- 
sected beneath it, bo aa to be able to lower the brow, which 

Fm. 92. 




had been drawn slightly above the level of its fellow, to 
a closer proximity with the eye. 

The wound iu the line c D I then plugged with lint, 
with the intention of keeping it open until the lid had 
healed, thinking that the integument on the nasal side of 
the lid, with that of the brow, would aflbrd sufficient 
material for the granulating surface of the outer half of 
the lid to draw on during its cicatrization and contraction. 
The result was moat successfal. The Ud cicatrized, and 
remained m the position in which I had replaced it, and 
afterwards the wound above the brow completely healed. 
About two months after the operation, as I noticed a 
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slight tendency to eversion, I excised a. portion of the con- 
junctiva which hail been exposed when the lid waa everted, 
and bad never completely recoTcred from the graniJar 
state which it had then aasiuned. This completed the 
ciire, and from that time the eyelid ceased to give any 
annoyance. 
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IN-PATIENTS KOR 1866. 



R^uiriax Operation . 
Not requiring Operttioii 



OUT-PATIENTS FOK 1866. 

Tptal Out-l'alientfl .... 18,05:! 
Total Atlendani-es of Out-l'ntieiiU . 04,706 



ABSTRACT OF DISEASES OF OUT-PATI RNTS IN imvi. 



Inflaminntjon uf Conjnnrtira— AcqU mul Chronic ... . |,8ltl 

,, „ Catarrhal 1,483 

Pustular 6S( 

„ Slmmoiu HI 

PuruluDt (Infuats) IM 

(AUulls) 2S 

with OraiiulBT Lidn . . . .23* 

EcchjmatiiB S7 

Inflntnniatiaii of Sdctotic ..-■..... to 

(^ditia . , . t 

iBflammatian of CoTUoa 73A 

Uleera of do. ,810 

Opucityof do, . , . 5H 

Slnplijlomu ct do, .... 68 

PaLiiin« . ... 26 

Comeo-Iritis 69 

InjuricB of Cornea &om vouiid] and abnuio^is lau 

ConiPHl CorooB 13 

InflammatioD of Iris— Chronic and Recurrent 326 

Sypliilitic 54 

Rheumntic 8 

Closed Pupil nod Syaeehin ,11 

Cataract (idiopathic) 4:i<i 

„ (congenital) 47 

„ (traumalic) 3j 

Dielocation of Lens into luilerior cbnmber 4 

laflHmmation of Retina .'N 

Apopleij of do 6 

Dotnchment of lEo. 10 

MuBCie C9 

ChoroidiliB 39 

Choroido-Iritin '>ll 

Atrophy of Opiio Nervo 97 

Impainxl Vision (caaeo not Hlatiil) 3S1 

Amaurolb 71 

Carried forvinril , . . . S,6»S 
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ABSTRACT OF DISEASES OF OUT-PATIENTS IN lS66-<ontinued. 

New Cases. 
Brought forward , .8,696 

Glaucoma, acute and chronic 70 

Hypermetropia 401 

Asthenopia , . . 186 

Myopia 269 

Astigmatism 16 

Presbyopia Ill 

Amblyopia 69 

Diplopia 38 

Nyctalopia 11 

Hiemeialopia 8 

Hebetudo 69 

Photophobia 21 

Paralysis of 3rd Nerve 23 

„ 8id „ with 6th 6 

» 6th „ 4 

"» fith „ 1 

Ptosis 23 

Mydriasis 13 

Strabismus (Conyergent and Diyergent) 329 

Spasm of Orbicularis . .- 4 

Tumours, or Cysts of Eyelids 226 

„ of Orbit 2 

Tinea Ciliaris 943 

Lippitudo 47 

Tnchiasis 29 

Entropion • 46 

Ectropion 14 

Injuries to Eyelids from wounds, bums, &c. 39 

Abscess of Eyelids 69 

Inflamed Eyelids and Hordeolum 196 

Inflammation of Lachrymal Sac 24 

Abscess of - do. 64 

Obstruction of Lachiymal Passages 78 

Fistula Lachiymalis 6 

Ii^juries of Eyeball from fragments of metal, blows, &c. . . 883 

Disorganised Globe, from inflammation, wounds, &c Ill 

Malignant Disease 3 

Proptosis 3 

Nsevus 3 

Pterygium 16 

Injuiy to Eyeball from Escharotics 41 

Epiphora 121 

Blepharitis 31 

Tylosis 1 

Diseases not peculiar to the Eye lOO 

Abscess of Eyebrow 6 

„ of Orbit 9 

Corneal Fistula 2 

Sympathetic Ophthalmia 14 

Molluscum 33 

Intraocular Tumour 9 

Growths on Conjunctiva 12 

Carried forward . 13,616 
D D 2 
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ABSTRACT OF DISEASES OF OUT-PATIENTS IN 1866— rontisBn/. 

New Cm. 
Brfvght fLfittttd . . . 13,S1S 

Cjfl of Iri» I 

Cttiual Ciiaps 119 

Cimea ewiD ty HouMi Snigeou after Tuit of ttnrgL-gns .... 960 

13,99i 

ReneiraU (alter thtw nontlu' attgadauce) _ 1,958 



ABSTRACT OF OPEHATIONS ON IN AND OUT PATIENTS 

IN 1800. 
For CaUrart, viz. : 

By EilructioD by Laige Flap S(l 

., „ ., with IridertotBy .... 3 

by Qmpfo's mcthcd S6 

.. „ l^- TnicLioa InstnmiBnt with Iridcctomj , . et 

„ „ lij Curalle (Soft Cftunct) S 

„ 'bj Suction Syringp 47 

,. Solution 99 

— S 

For Cftpaubtt Obatmcl.ion of ilio Piipil, vie. ; 

By Two Needles 60 

„ Od'^ N.'edle . 28 

„ Broad Needtc 4 

„ „ and Cacular Forceps 5 
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For Olaucoma, Acute 



SccuiTent Iritis 
■Iritis 



„ Corneo-Irit ia 

„ Traumatic KeiBtitia 

„ Ulcer of Comwi 

„ Staphyloma . 

„ Artiflciftl Pnpil 

„ Conical Cornea 

„ Ophthalmitis and HypopioD 

— 2 
Fot Conical Cornea, by IriddeiiiB . . . . , .4 

,1 JuTenilc CamfUar Cataract by IriiUcsiB i 

Artificial Pupil, by Iriddeais 25 
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ABSTRACT OF OPERATIONS ON IN AND OUT PATIENTS 

IN 1866 — continued. 

Brought forward 744 

For Displaced Lens 2 

Detached Retina, bj two Needles 8 

Abscess of Frontal Sinus 2 

Removal of Tumour of Orbit 3 

Upper Eyelid 6 

Eyebrow 2 

Nsevus on Upper Eyelid 8 

— 30 
Excision of the Eyeball, viz. : 

For Melanosis 2 

„ Dostructive Inflammation . . .54 

„ Injury 26 

„ Staphyloma of Cornea and Sclerotic 4 

„ Sympathetic Ophthalmia 3 

— 88 

Abscission of the firont of the Globe 18 

Removing Foreign Bodies from within the Eye .... 6 

— 24 
For Strabismus, viz. : 

Internal: One Eye (in children under 10). .32 

both Eyes „ » - ... 64 

one Eye (in adults) 62 

both Eyes „ 94 

External: One Eye (in children under 10) . .1 

both Eyes „ m .... 1 

one Eye (in adults) 10 

both Eyes ,, . .... 3 

— 247 

Entropion 38 

Ectropion 7 

Trichiasis 19 

Pterygium 9 

Removal of Fleshy Growths from Conjunctiva .... 5 

Peritomy . 8 

Minor Operations, as Slitting up Canaliculi, remo>4ng Tarsal Cysts, 

&c., amongst the in and out patients 368 

Staphyloma (Seton passed through Cornea) 2 

Ptosis 6 

— 461 
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Total Operations on In and Out Patients . . . .' 1,594 
Inoculation for the cure of Granular Lids 6 

1,600 



TEST-TYPES 



TEST-TYPES, 

CORKESPONDIXG TO THE " SCIIEIPT-SCALEN " 
rBOF. BDW. JAEGER, OF VIENNA. 



Wo, 1. — Diamond. 



No. 2.— Pearl. 



I birds 



No. 4. — Mininn. 

wniiM b« t Much wsnM more and liwea nil. A Dog made hia bed in • Uuigw, ind 
lay murling and gniwling to kee|i the liorses fmm Ihrlr [irorender, " Sw," said one 
of them, "wlwt > miserable cnr! who neilhtr can eat cum hintacir, nor will allow 
those (o cat it who can." A Ti [Kit entering inlo a smith's ahnp began looking about 
Tor something to eaL At longth, seeing a die. he went np to it. and commenced 
biting nt it; but UiO File bade him leave him alone, uj-ing, " Yiiu are likely to get 
little from mewhcjMhuainewit i« to bite othcm." A Cst, grown feeble with age. 

No. 6. — Bourgeok. 
Btnl no longpr able to hunt the Mice u she waa wont to do, bettioiight 
lierBelf how sho might entiee tham wilhin reach of her paw. Thinking 
that she might pasa herself off for a bag, or for a dead cat at leant, she 
aiinpended hcrsdf by the bind legs from a pf^, in the hope that the 
Mice would no longer be afraid to come near her. An old Mouse, who 
waa wiaa enough to keep hia distance, whispered to a friend, " Many a 

Ko. S.—Sm^U Ficn. 
bag have I seen in my day, but never one with a cat's 
head." "Hang there, good Madani," said the other, "as 
long as you pleaae, but I would not trust myself within 
reach of yon though yon were staffed with straw." Old 
birds ore not to be caught with chaff. Ah a Cock was 

E E 
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scratching up the straw in a farm-yard, in search of 
food for the hens, he hit upon u Jewel that by some 
chance had found its way there. Ho ! said he, 
you are a very fine thing, no doubt, to those who 

No. 12.— EnglM. 

prize you ; but give me a barley-corn before 
all tlie pearls in the world. The Cock was 
a sensible Cock ; but there are many silly 
people who despise what is precious only 

No. li.—GTeut Primer. 

because they cannot understand it. 
A Man who kept a Horse and 
an Ass was wont m his joimieys 



to spare the Horse, 
and put all the bur- 
den upon the Ass's 
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ABRASIONS. See CoBimA, Abbasioxcs of 

ABSCESS. See GoBicBiL, Etblid, Obbit, Abscess op 

ABSCISSION OF THE EYE 

Cribchett's operation for, 99, 100 

when advisable, 98. See CoBifsi, oomflbtb Stafhtlosia of 

ACIDS 

effect of, on the eye, 52, 53 

eyelids often suffer from, more than eyes, 53 

strong, injuries from, 53, 56 

may cause symblepharon, 52 

or anchyloblepharon, 380 
snppuratiye comeitis, 53 
ectropion, 53 

case of, 397 
entropion, 384 
treatment of, 53, 54 
case of, 54 
weak, ii^juries from, 56 

may cause ophthalmia, 56 
treatment of, 56 

ANCHYLOBLEPHARON, 380 

causes of, 380 
treatment, 381 
case of, 381 

often associated with symblepharon, 382 
case of, 382 

ARTIFICIAL EYE 

when may be first worn after excision of eye, 279 

after ezcision'for sympathetic ophthalmia, 279 
inconyeniences from wearing too soon, 279, 280 
cautions as to fitting of, 280 

directions of Ophthalmic Hospital as to wearing, 280, 281 
when new one required, 281 

F F 
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ABTIFICIAL PUPIL 

([oDonI ihiIdU U> bo DliHrreil in maUsg, S3 
UiMii opantloiu for maiing. 84 

1, by r»nuiT»l of b pi*« «f in*. S4, 85 

ID vhal cuca thti applinibtp. Bd 

2. b; iriJodMi* (CribJi^i* operation), S6 

cauLJona in Ihia upetBlioD, 87 
1. b; inclRioii of the iris, BT 

In what cuca Uii* apptir&ble, S7 
how best made in leDcoma or nrbula uf mroiM, 87 
after rxtnctjoa oCthu tuoi In g^pathctif opbtluiliu 



TJANDAOE, UEDREICITS EYE, ITS 

cSToct of, II 
trestmeat of. III 

cu(>B of iiD{uured rision rauKd b^, 16 
ma; taaae itubcnnjnnctiTsI bninoirhlgv, 17 
tnuitment of, IT, 18 
lueeration of conjunctiva, 18, 19 

trBatmont of. 1 B 
tranmstic opbthalmitii, 30 
coredialysin, 116 

tranmatia caUnct, 131. 132, 136 
dlilocationofthelcus. 184, IM. m.^Oa, U'l>4 
tuemorrbags IDIO tho aat-erior elianibrir, 241, 212 
between diomid and retina, 314 
between dioniid and iderotic, IMfi, 260 
into the Titreous, 2S9 
ropturp of )ho f:hj\->: 26S 
abaMa* of tbe oilut, >eo 
BUBNS 

general effect of oo the e;e, 29, 3S, 39 
may cause sjmblepharon, 29, 42, 44 
or anchjloblppbaron, 380 
oreDtiopioD. 384 
A*equentl; mmplicato other iqjuriea, 39 
from epIaaheB vt moltod metal, 40 
cflhBeje,ca*e»of.41,46 
treaUneat of, 46, 47 
fungoid granulations after, fil 



from acids, See Acn>s 

&om eiploaioD of gunpowder, 283. See Otmrowiiui 

of tho conjunctiva, coaea of, 48, 4S. See Ehtbohok 



CANULAR rOHCEPa, 1B3 
CAPSULE 

OpACm OT, FOLLOWIXO LOSS OF LsNS, 178 



FiTtl/om {memhrani temi-opaijut) no infiammaHon, 177 
often follows linrar or suction eitraction of lens, 178 
may arise from capsnie being Trinkled. though not opaque, 1 77 
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CAPSULE 

Opacitt of, following L088 OF Lbns — Continued 

Second form {membrane senu-opaque, but opacity increased byencloture 
of bits of lenticular matter), 177 
diagnofiis of, 177 

often follows penetradng wounds of eye, 177 
not necessarily inflammatoiy, 178 

2%irdform {capsule opaque, and infiammatory exudations), 178 

always associated with iritis, 178 

diagnosis of, 178 

frequently degeneration of structure follows, 178 
general treatment of, 1 79, 184 
needle operation for, 179, et seq. 

Bowman's stop needle, 180 

when there has been iritis, 181 

where iris adherent to milky white capsule, 182 

1. detachment by fine needle and then drawn out of the 
eye, 183 

but this hazardous, 183 

2. iridectomy and removal of part of capsule by cutting 
out a piece with scissors, and drawing it out with canular 
forceps, 183 

this safe, 183 
general treatment after operations for, 184 
removal of, with lens in sympathetic ophthalmia, 333 

CATARACT. See Traumatic Cataract 
following iiyury from spent shot, 292 

hsemorrhAge between choroid and sclerotic, following removal of, 192, 252 
operations for removal of congenital, 144 

linear extraction (Oibson's operation), 144 

Von Graefe's modified, 168 

suction operation (Teale's), 164 

traction operation, 160 

use of Liebreich's eye bandage after, 172 
knife, 374 

CELLULITIS. See Orbit, Abscess of, FsmiTRATiNO Wounds of 

CILIARY STAPHYLOMA. See Sclerotic, Staphyloma of 

CONCUSSION OF THE EYE, 14 
effect of, 14 
treatment of, 16 

sight seldom permanently destroyed by simple, 14 
from explosion of gunpowder, 283, 301 

CONJUNCTIVA 

covering sclerotic, foreign body in, may give no annoyance, 3 
lining the upper lid, foreign body in, otherwise, 3 
Bubcoigunctival hsemorrhi^, 17. See Hsmorrhaob 

Burns of, cases of, 48, 49, 61 

Lacerations of, 18 
treatment of, 18 
case of, 19 

CONJUNCTIVITIS 

from iiyuries by adds, 64 

COBEDIALYSIS, 119 

generally caused by shaxp blows on the eye, 119 

ff2 




COREnUI-YSIS— wntinwj _ 

o'li^lof, 119, lao 

jiTignosiB tflTourublB when no mpture of wrteraal cnal« of the eyt 
tliB fonntktion of semnil pupil iaterfoivH only UtUe aritlt visiun. li 
trMtment uf. See Hjiuoiutauix imo tbk Aktkhiob Cbamubr 



COKSEA 

AiiBUiro!is of, 7a 

llnw (UlBB^i 71 

symploms anil prognouB, 71 

treatment of, 72, 73 

casci of. fbllowed by uWration keratitis uid bjpopioD, 73 74 

fallowed bf cornfo-iriD's, li. 7fi 
kIvktu of, dutingiUHhed fioni <m;x, ^0 
rabiesl. See CoastA. ^AfBTioiu. ov 
FiSTcu OF, 76 

■ymptams of, 7S 

cauKBd hj eontU9«l or lawruled woundi of, 7S 

or voimd of comes Bccompanisd with wnntiils of lans, 7Q 
or glaucomatoUB alato of eje, 76 
or foreign body within the eye, 78 

trcatment of. 7B, 77 

iridectoiny may bo ail«MbIo, 77, 168 
i'oRBiaa RODiEB on snrfacn of, 6. S» Fobbiqh Bodixs 

deeply buried in, S. See Foniuuit BotiiBS 
LnroouA or, 78 

diatinotion betwetn partial slapfayloma and, 91, 92 

itTGDiodiubli^, 78 

•ffect of, 78. 80 

tometimei Blt«n ciuT&tilTe of comea, SO 

makltig artifiFisI pnpil iomotimes oBafnl in cues of, 79, 8S. See 

tlaavui OF, 80 

treatment of, 80 

no remedy epeciflc, 81 

Tarioiis uaeful applicHtione for, 81, 83 

making artificial pnpil often useful in caiea of, 83. See Arttticui. 

Opacttt of, fbom lead, 88 

caused by qsb of lead lotion when cornea abradi'd, 89 
may bo cured by removal of the layer of lead, 89 

opemtioa for this purpose, 89 
caeo of, 90 
PABACFjjTEai9 or, how to perform, 23, SI 

when advisable in traumatic ophtbaluulis, 33 
difliiBo BUppunttire con)eitis,69 
Stapictlohi of, 91 

nmplf, or conical comea, 91 
partial, 81 

how caused, 91 

how it differs from loucoma, 91 , 92 
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CORNEA— awrtnucd 

Staphtloma of — continued 
partial — continued 

always seriously affects the sight, and sometimes destroys vision, 

93 
treatment of, 93 
iridectomy often useful in, 94 

complete^ 94 

removal of the lens will check tendency to, 97 
but will not diminish when formed, 97 
Bowman's operation for, 95 

causes total loss of vision, 97 

treatment of, 97 

whether the eye should be excised or abscised, 98 
recovery quicker after excision than abscission, 99 
Critchett's operation for abscission of the eye^ 99 

caution in performing, 100 
treatment by seton (Von Q-raefe's), 101 

eomeo-sderotic, 97 

WouxDS OP, 67 

simple puncture almost harmless, 67 

contrasted with wounds of sclerotic, 67, 68 

repair of, 62 

complete in simple incised, 63 
otherwise when beyond a certain size, 64 

complications of, 64 

contusion or laceration, 64, 67. See CoBNEms 
extension into sclerotic, 65. See Sympathetic Ophthalmia 
prolapse of the iris caused by, 108. See Iris, Prolapse of 
wound of the lens, 135, 136. See Traumatic Cataract 

uncomplicated, local treatment of, 65, 67 
constitutional treatment of, 66, 67 

CORNEITIS, SUPPURATIVE, 67 
may follow injuries from acids, 53 
generally caused by contusion or laceration of cornea, 67 
other causes of, 67 
symptoms of, 68 
treatment of 68, 70 
paracentesis useful in, 69 

CYSTOID CICATRIX, 69. Sm Sclebotic, wouitds of. 

D 
DISLOCATIONS. See Lbns, Dislocations of 

E 

ECTROPION 

may arise from injury by strong acid, 63 
induced by ii\jury or disease, 388 

distinctions between, 388 
consequences of, 388 
traumatic, usual causes of, 389 
two forms, partial and complete, 390 
treatment, 390 

1. if punctum lachrymale displaced, 390 

2. if exposed coigunctiva thickened and hypertrophied, 391 
8. if tarsal edge of lid elongated, 391 



i 
t 

I 



418 INDEX. 

ECTHOPION— w» tinurd 

operations to relieve, 802 

dcpendurit on rioitriit U. abort diatance &om lid, 393 

of lower lid (DieffimbKchV op<>rnlioa), 394 

when mndi im-gimienl of ejelid dostruycd, sad complcle cvoraios, t) 
CMC of, as 7 
plofltie opmtioDB for rrlief of. 39fi 

general diren,ionB for peifomiaaM cif, 398 

BHTROPION, 383 

frDqueiitly ftiisea ttcm bonui or icalda of conjunctir 
Uvutmeot of, S8i 

operation for nmoral of ejeluheB, 3Ht 
apBimndio, 3B7 

tmitniFat of, SST 



BTELASHES 

inTpraioQ of. Seo EKTHfiPlon 
TcmovBl of, operMion tVir. am 

OM) ot Snellen's entropion forreps in, 3BS 
rELITS 
ubsceae of, 369 

dircctiona ob Io opcnitig, 3S9 
Bdhoaiou of to globe. See STHnLEFHtBOS 
union of macgina togelher. See A»cuTuiBL.EPB4Boir 
evereion of. See EcIhopioh 
operntionB for nuking new, 3S9 — 397 
EccHYMosis Of (tlack eje), 367 

* - ' eompUcation of; 867 



WornBB or, S6B, rt mj. 

1. iQYolrine akin cifUd, 37n 

2. cutting Ihrougli tarsal border, 37" 

a. enrtilneinoiis border of lid cut, 370 

CaBe of, 37a 

b. canaliculus lorn througb, and detached from punctum, 371 373 

EXCISION OF THE EYE 

history and advantages of present operation for, 2TS 
operation tor, 27S 

treatment after, 278, 27B 
in traumatic opbthalmilie, 2i, 25 
complete sUpbyloma of comes, 98, 99 
ciliiU7 Btaphf loma, 103 
CftBPB of foreign bodies within the eye, 221 
rupture of globe, 267, 268 

after iiijUiT from eiploaion of ganpowdor, 2Sd 
in casra of gunebot it^'uries, 29S, 303 
sympathetic irritation, 306 
sympathetic ophthalmia, 330 



FIREWORKS, INJURIES FBOM. See Ocnfowdbr 
FISTULA. 6m Cobku, Fistcu of 
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FORCEPS 

canular, 183 
Snellen's, 385 

FOREIGN BODIES. See Gvkshot Ikjttbibs 

OV THE ETE, OB UXVER SUBFACB OF THB LIDS, 2 

ordinaiy eflfects prodaced by, 8 
coune to be pursued bj patient in cases of, 3 

may remain for years without giring annoyance if lodged in conjunc- 
tiva covering sclerotic, 3 

or in oculo palpebral fold, 4 

but not if on cornea or coigunctiva lining the upper lid, 6 
symptoms o^ 5, 9 

how to examine eye suspected of, 5, 7 
how to remove from ftont of eye or under surface of lids, 7, 8 
buried in corneal tissue, 8 

symptoms of, 9 

how to remove, 8, 9 
lodged in lamellated tissue, may occasion no inconvenience for some 
days, 10, 11 

cases o^ 11, 12 

Within the ete, 213, et seq, 
general symptoms of, 232 

all penetrating wounds of globe to be examined for, 213 
metnod of examination for, 214 
on the iris, 214 
lens, 215 
causes of difficulty of detection, 218 
most common causes o^ 217, 218 
dangers o^ 218 

1. acute inflammation destroying the eye, 219 

this may be intermittent, 219 

case, 221 
the foreign body may sometimes remain long without causing 
ii^uiy, 220, 222 

cases, 223, 224 

2. after eye is lost, may cause inflammation, affecting sound eye, 

221. See Stxpathetio Ofhthauoa 
in such case lost eye to be removed, 221 
may cause traumatic ophthalmitis, 20 

or fistula of cornea, 76 
treatment of, 226 

on or in the iris or in the lens, 227 
in the vitreous, 228 

case, 229 
suspected, but not seen, 231 

cases, 233, 234 
penetrating shot, 394, et seq, 

Ik the orbit, 341, et eeq, 
most serious iiyury, 341 

patient often ignorant of severe injury from, 842 
extraordinary cases of, 343, 345 
immediate effects of, 341 

1 . parts within the eye iiy ured, or external coats ruptured, 34 1 , 347 

case of, 347 

2. globe uniinured, optic nerve wounded, 341, 349 

cases of, 298, 349 

loss of sight immediate, Und, 
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cj.i's:^, I'M, 2<i2. *69. 269, 3.'/, -'d 
tirvB?* rir n-mra, 2S4, 273 

case of, 273 
grnenl niDclaaotis ta to, 2Ti 
adha^oa of FveliJs lo. Se« Sixblbphiaox 
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, 282 



crNPOWDER 

iHJnr 

eaplosioD of, nesr eje, general results of, 282 
mar tsofe aphlbalmili?, 283 
■ or coreAalisis. 121, 283 
eases of. 121. 283. 285 
lodgment of on surfiice of eve, 285 
in the lena, 2S7 

may produce calamoi, 287 
treatment of injurie* from, 287. 288 

GL-NSHOT INJURIES TO THE Eli; 2MI, it trq. 
SuiLL SHOT, injuries from. 291 

catat^'i maj- follow injury from, 292 
2. glaiieiag thol. 292, 293 
case of, 203 



3. fttntfra/iiio »t«f, 291 
generally fulHl to the 
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GUNSHOT INJUEIES TO THE ISYE-coniinued 
Small shot, ii^uries from — continued 
3. penetrating shot — continued 

TDAj remain in anterior chamber and can then be removed, 295 
excision of eye, when advisable, 296, 303 
In uilitabt pRAcriCB, 296 

eye seldom the only part involved, 296 

1. shot and shelly injuries from, 297 

eye struck, case of, 297 

optic nerve destroyed, globe intact, 298 

case of, 298 
materials propelled by shot against eye, 2€9 

case of, 300 

2. explosion of magazines, 301 
treatment of, 302 



U 
RSIMOBRHAGE. See Blows oir the Etb 

SUBCONJTJNCTTVAL 

may arise from blows on the eye, 17 

Tbaumatic intraoculab, 237 
two classes, 237 

a. into anterior chamber, 237. See CoBKDiALYSifl 

usual causes and prognosis, 238 

treatment, 240 

cases of, 241, 242 

following rupture of sclerotic, 265 

following explosion of gunpowder near eye, 283 

b. deep or posterior h^gnwrrhage, 243 

three forms, which are sometimes all coincident, 243 
seat of, how determined, 255 

1. between choroid and retina, 244 

caused by blows of large foreign body, 244 
e^^temal coats not ruptured, 244 
external coats ruptured, 244, 245 

is then seldom limited to between choroid and retina, 
245 
cases of, 245, 246, 247 

2. betioeen choroid and sclerotic, 250 

caused by escape of lens and loss of vitreous in an unhealthy 

eye, 248, 250, 251 
a glaucomatous tension of globe predisposes to this form of 

nsemorrbage, 251 
sometimes follows removal of cataract from an unsound eye, 

252, 253 
cases of, 190, 248, 253, 254, 256 

3. into the vitreous, 257 

causes of, 257 

always serious injury, and may cause loss of eye, 258 

case of, 259 
prognosis and treatment of, 261 
without rupture of external coats of eye,^ 261 
with such rupture, 262 



1 

UUDECTOMY. See the (cpArato bcBdingB 
in wouuds ot mJerotie, 61 

JUtula of eoraeB, 77, 7S 

furtia,l suphjlnnift of cornt*, S* 

ciliorj Btaphyliima, 103 

tiaumatjc glaumnm, ISO, 167 

tnvranlie ratanfl, 1 98 

opaque cnpnulu, 1S3 

distoctttion uf tho Ifins iol" natsrior thanibot. 189 

■TTopsUioUc opblhalniio, 333, 331 
oporaliiin of. ICM, IDS 

IBIDODESIS. See AnTmciAi. Ptpu. 

IBIS 

DmcBunrr of. See Coaatiui.Tsis 

folltiiriag rupture of sdurotio, 26S 
LuxBATiONS Qir, without rBptnro of tho Alteltutl en*ts or tho aye, 123 

diBtioct from coivdial^ais, 1 28 

rvm&rkabls rase of, 123-S 
PnotkPBii or, 108 

caused by puQDtiating and iBciMtd wonnda of onrnoai, 108 

following rupture of KloroIJn, 2flS 

oftuD BBSwiatod with it^ar; to Uni, 108. 127. Sue Lbxs, and 

19 iigurj, IIS 



c3H«>of, 109, no 

UEo of thu Calnbar bw>n i 
eenenil tnaDnenC pf , 1 1 1 
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comprtu, 
leof, n3 



2. bg ahu^Um, 114, II 
vben Bpplicablo, 1 
case of, IIS 



4. bg ligature, 118 

whan applicable, 119 
miTIS, 153 

often follows linear opecstion for cati 



JAEGER'S TEST TYPES. 407, 'I tig. 
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LACERATIONS 

' of conjunctiva, 18. See CovTUvcrrrrA, Blows ov thb Etb 
as complications of wounds of cornea, 64. See Cobmbitis 
may cause fistula of cornea, 75 
of eyelids may cause anchyloblephaion, 380 

LENS 

Capsulab oPAcrnr of. See Cafsulb, Opaciit op 

Dislocations of, 184 

into anterior chaTnber, 184 
symptoms, 185 

lens enclosed in capsule, or dislocated out of capsule, 185 
treatment of, 186 

paralysis and atrophy of iris generally follow, 187 
sometimes also glaucoma, 187 
removal of, generally advisable, 187, 188 

1. patient young, suction operation, or modified linear ex- 

traction, 188 

two stages unnecessary, 1 88 

2. patient adult, lens in capsule, nucleus firm, extraction 

through section of cornea, 1 89 

3. glaucomatous condition, iridectomy to be first performed, 

189 

4. patient adult, lens out of capsule, extraction, 189 
case of, 190 

into vitreous, 192 

not uncommon when globe ruptured, 192 
generally in capsule, 192 
symptoms, 192, 193, 194 

dislocation complete, 198 

incomplete, 193 
state of pupil, 194 
prognosis ana treatment, 194 
removal of lens, 195 

difficulties in, 195 
cases of, 196, 197, 199 
beneath the eof^unctiva, 200 
symptoms, 200 
prognosis unfavourable, 201 
treatment^ 201 
case of, 104, 202 

partial, 204 

general symptoms, 205 

peculiar tendency to produce glaucoma, 205, 207 
treatment, 205 

extraction of lens in cases of, 207 
cases, 208, 211 
accompanying rupture of sclerotic, 265 
lodgment of gunpowder in, may cause cataract, 287. See Guxpowder 
iiyunr to, associated often with prolapse of the iris, 108. See Ibis, 

Pbolapsb of 
removal of. See Cobkba, Staphtloma of, Stxpathktic Ophthalmia, 
Tbauxatic Catabact 



I,BSS—amtimmt4 
Woi-'sm* or 

fnqdenL cunplir 

»lnia« iDTarinbly end in caCurai^ 

onm nunciabed willi proUpie (u 

effwt of, 127 

impartancf of use of atropine in, 

may ra-ate ttaumatif gUuc«m>. 

LEtJCOUA. See CoHsru, Lectoju or 

LIKBEKICirs EYE BASDAGE. in 



S«B TnirxATic Gi 



MOBTAB, PLASTER. £k. F«« Qmc% Linn 



NEBUL.V. See Coaire*. Noi 



ONYX, TO- See C«iuiE^ Ahsoss or 

See the srpiuiiM beading! 
bnagn bodisa fhiin the eje, 6, 9 
l«of cnrneu, 23 
nMlficial pupil, 83 
for removing the Inyer of lead in caeee of opacity of Coruen from lend 

depowl, 89 
removal of leOB in compleU Etaphyloma of cornea, 96 
alHiciHiiun of tlie eye, 99 

for Irealmcnt of KtapliyloniB of cornea bj seCon, lOI ' 
I'Xeision of tho eye, 27a, <l teq. 
iridtvlomy, 105, IDS 

in »ympntlietic ophthalmia, 933, 331 
inraxcsofprolnpEeoftheim, 114. 115. 116, 118 
for reniomf of treumatic cularatt, 142, et seq. 
linear I'llniction of cata ■-- 



ief.-'B modifii 
Kuctiuii operation, 134, c 
trietion opi'riition, 160, fi « 
ih'ckIIo fi>r o|>aque capsule, 1 
wliere iria ndherent to opaqi 
b casea of Jislo^atiun of l<:i 
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partial iliBluealion uf lens. 206, r 
1 of foreiRii l*"]ie« williin (lie eje 
wilhin the orbit, 355, .1u6 
1 caxe^ „f i-yiiiMe]iharon iTealea), 379 
■moval of ryebiKhes, 384 
: nWK of (rtropion. 3y2-395 
If nialiiiig new eyeiiiis, 305-397 
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OPHTHALMIA, SYMPATHETIC. See Sympathetic Ophthalmia 

OPHTHALMIC HOSPITAL, BOYAL LONDON, Lwt op Casbs treated at, 
401, et seq, 

OPHTHALMITIS 

Traumatic, 19 

may arise from any form of injury, 19 

may be caused by explosion of gunpowder, 283 

but specially produced by foreign body within globe, 20 

flymptoms of^ 20, 21 

treatment of, 22-26 

paracentesis of cornea for, 23 
treatment of, after suppuration of globe, 24, 26 

excision of the eye when proper, 25 
recovery ^m, rarely complete, 26 
general results of, 27, 28 

ORBIT 

Abscess op, 360, et seq. 
how caused, 360 
acuie, 361 
» case of, 361 

symptoms of, 361, 362 
usually rapid, 361 
ehranic, 363 

symptoms, 363 

often slowly developed, 363 
with what liable to be confounded, 363 
practice of exploratory punctures condemned, 364 
treatment of, 364-366 
may cause ectropion, 389 

FoREioxr Bodies in. See Foreiqm Bodies 

Fractures op, 357 

usually fatal, though immediate symptoms often tiifling, 358 
case of^ 358 
treatment of, 359 

Penrtratino wouxds op, 360 

orbital cellulitis and abscess apt to follow, 361 



PARACENTESIS OF CORNEA 
how to perform, 23, 24 
in cases of traumatic ophthalmitis, 23 
diffuse suppurative comeitis, 69 

PERCUSSION CAPS 
iiyuries from, 289 
cases of, 290, 321 

PROL.VPSE OF THE IRIS. See Iris, Prolapse op 
PUPIL. See Artipictal Pupil 




inXreqaent rmnllt of, 30 



QUICK LIME 

ilyuriM to the eje fMin 
in tbf Bje, effk't of. 30 

cotnpUu IrwB of eye not 
IreaUnmlof. SI 
« of. 33, 34 

from morUir, pluBlor. 

Bimilnr reaulla to iboSH IVoin quick lilD«, 1>ul It 
CUM of, 3S, 36. ST 
fraqaent caiue at syw'bli.'vha.raa, 374 
uid enlroiHMi. 1IS4 



of Uia ore. effect ot, 30 

hot fluida wltlnm deeply aSect the liseiiun, 39 
trosiiDflnt of. 46 
may cnune Bymblephafou, 20 
or KulnipioD, 381 
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rignoni general!; nnfiiTcniTable, lOS 
m rapture of sclerotic, 103 
irramtdiBble. 103 

if Bight lost excision often adTiuble, 103 
case of, 104 
indirect raault of ii^uiy to eje. 103 

often nrreated by iridBctomy, 103 
oomro-tclerotic etapliyloma, 97 

■WOUMDS OF, 67 

Bimple puncture almost harmleB*, £7 
contraated witb woonda of cornea, 67. SB 
cjBtoid cicatrices occasionally follow, 69 
treatment of, by a ain((ls suturo, 68 
cases of, 69,61 

SNELLEN'S ENTROPION FORCEPS, SSfi 
use in remoTal of eyclasliea, 3B6 
advantages and diBadrantagce of, 3BS 

BTAPHYLOMA 

Of ti[e Cobhu. 9ce Cohku, Stafiulosa of 

ClUABT. See SCXIBOTIC, StAfSTLOKA OS 
C0BHBO-a( 
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SUBCONJUNCTIVAL HiEMOBBHAGE. See H jsmobbhaob. Blows on thb 
Etb 

SYMBLEPHARON 

may be caused by bums, scalds, or chemical agents, 29, 62, 374 
lime, common cause of, 374 
complete, 375 

case of, 382 
partial, 375 

case of, 48 
two forms, 375 

1. membranous bands between lids and globe, 875 

these most remediable, 378 
treatment of, 378 
case of, 377 

2. direct and close adhesion between eye and lids, 378 

treatment not usually successful, 377 

Tarious methods for, 378 ; 

Teale's plastic operation for, 379 
ease of, 379 
often associated with anchyloblephaion, 382 
case of, 382 

SYMPATHETIC OPHTHALMIA, 304, et seq, 

arising in sound eye when one eye destroyed by foreign body within it, 

218, 220 
following rupture of globe in other eye, 271, 275 
general causes of, 304 
two forms, 305 

1. Sthpathbtic Ibbitatiok, 305 

points of difference from sympathetic ophthalmia, 306 
excision of eye at once arrests, 308 

2. Sthpathbtic Ophtbaxjcia, 306 

nervous symptoms, 306 

vascular symptoms, 307 

summary of symptoms, 307* 308 

case of, 308 

differs from other inflammations of the eye, 309 

(a.) in its nature and the way it involyes the other tissues, 309 
seldom suppurates, 309 
generally no warning of pain, 310 
frequently recurrent, 311 
other symptoms, 310, 311 
tension of eye in, 811 
influenced by age of patient^ 312 
time of appearance after the ii^iuiy, 312 

(6.) causes producing it, 813 

wounds of oneefftf 313 
cases of, 314, 820 

foreign bodies within one eye, 313, 320, 321 

cases of, 321, 323 
degenerative changes in lost eyes, 313, 823 

cases of, 328 

usually yeiy slow, 324 

sometimes oony developmenti 324 
cases of, 328, 327 




TEHTTYPKH. JAKOEBB, 40T.rt«*j. 

TKAUMATIO CATARACT 

nui7 txvur updoF ivi candilioni, ISO 

I. witU ruplnrfl of tho oWpmal man it thr ejr, 128 

BUM of, foltowiid li; tmnmnlii? glniicomft. 129 

II. irtliiuut ni(itDre uf tlip mlenuil niatji of the tye, 1 3D 

maj b« GBU««d W raddtn Umn on the pve or parts of the bud 

131. 1S2 
nuMof, 131.119, lU 
foUowltig lajwy ftou ipwt ihAt, S9a 
trrttirifiiit of, IIA 

1, If imcniiipllpBtwl hy iruory In iris and csuarf hj slmrp inatnimeiit 
iH.iiitinllii«,'L.nii'il, i.r..Hmihia finwir.ilpic, I 3,^ I3li 

3. if >-iini[>lii'n1nl with ii^jury to or prolnpso of irie, 13S 
3. if iiiiiiitUi'Htnl wilh laramltil vound of romen nud prolapse of iria. 
&.'.. 130, HO 

oiwrutioii- for n'iiioval «f, Ul 

I'n'liiiiiiinr)' oiiignirira IwfoTo pfrfoTmin);. 14:1 

if loll'' iii'l whiillv ■i|<ni|U<>, 143 

im III ' Kuh tu. HI 156 

fKXnl n«h utlK tlM [yr ru 1 144 
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TRAUMATIC CATARACT— continued 
Four operations for the removal of, 

LiNEAB BXTRACTioK (Gibson's Operation), 144, et seq, 
veil adapted for soft cataract, 144 
1st stage of the operation {breaking up the Uns)^ 145 — 147 

cautions in performing, 145 
subsequent symptoms, 148, 149 
2nd stage of the operation (removal of broken up lens), 149 — 152 

Bowman's su^estions, 151 

cautions in peiforming, 152 
iritis often follows, 153. See Isms 
if Ions dislocated two stages unnecessary, 188 

VOK 0&AEFB*S MODIFIED LINEAB SXTBACTION, 168, et Btq. 

stop 1 (incision), 168 

2 (iridectomy), 169 

3 (dilaceration of capsule), 170 

4 (evacuation of tho lens), 170 

5 (clearing of the pupil, and coaptation of the wound), 171 
after treatment, 171 

useful in patients of advanced years, 172 

SucTiOK OPBSATiON (Tealo*s), 154, 156 

may be completed in one operation, but two stages generally 
better, 156 

though not in dislocation of lens, 188 
stage 1, same as in linear extraction, 156 
stage 2, 156 

when stage 1 may be dispensed with, 157 
Teule's suction tube, 155 
Bowman's cataract syringe, 157, 158 

Tbactiox opbhation, 160, et seq, 

originally introduced by Von Graefe, and modified by 

Walclau, Bowman, and Critchett, 160, 161 
stage 1 (incision of cornea), 161, 162 
common cause of failure in« 161 
stage 2 (laceration of capsule), 163 
stage 3 (withdrawal of lens), 163, 164 
instruments used in, 164, et seq, 
Critchett's cataract spoon, 165 
Bowman's, 165, 166 
Waldaus, 166 
cases suited for, 167, et seq, 
may bo caused by lodgment of gunpowder in the lens, 287 
or injury from spent shot, 292 

TliAUMATIC ECTROPION. See Ectbopion 

TRAUMATIC ENTROPION. See Entbopiow 

TRAUMiVTIC GLAUCOMA 

may follow wounds of the lens, 128 

symptoms of, 128 

sometimes follows tho first stage of operations for linear extraction of 

congenital cataract, 128 
cases of, 129 

traction operation for cataract in, 167 
may follow certain dislocations of the lens, 187, 205 
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